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M aTeMaTHqecKaH.MauiHHa MH-M, paapadoTaHHan b HHHcqexMa- 
me, npeiiHaaHaqeHa npHneHenHa b KaqecTBe HUTerpaxopa 

odbiKHOBeHHux HejiHHeHHbix AH4)(})epeHUHa;ibHbix ypaBHeHHft 
H ajieKTpHMecKofl moac^ih chctcm h annaparypH aBTOMaTHqe- 
CKOro peryjiHpOBaHHa, KOTOpaa Moxier padoxaTb b HaxypajibHOM Mac- 
mxade BpeMenri. 

,,B KOMnjieKx MamHHbi BXOAax:. ochobhoS pemaioinHfi 6 ;iok, 6;ioic 
riaxiiiHa h. 94eKxpoHHO:A-yqeBofl HHAHKaxop. ■ ^ 

Rjia Bbino^iHCHHa MaxemaxHqecKHx onepaunfl b pemaiomeM djiOKe 
HMeioxca c^ieAyioiuHe 3.aeMeHXbi; .. 

a) 16 onepauHOHHbix ycHJiHxejiefl, hs Koxopbix, 6 — anxerpapyio- 
mwe, a 'ocxa^ibHbie— cyMMHpyjomHe h MacmxadHbie; 

6) 64. AHHellHbix cbnpoxHBAeHHa oSpaxHux CBasefl h 6 ASJiHxeAeft 
Hanpax<eHHH A^a ycxanoBKH MacmxadHux K03$45HUHeHX0B; 

b) 4 HeAHHCflHbix di/iOKa odpaxHbix CBaaefl, c noMombio Koxopbix 
cocxaB^aioxca 2 onepauHH nepeMHOJKCHHa h BOcnpoaaBOAaxca abc ae- 
^HHefiHbie (|)yHKUHH ox oAHOfi hepeMeHHoii; 

r) 6 AHOAHbix He,nHHef}Hbix aqeex, npSBOAaiomHX pea;iH30Baxb 
xapaKxepHcxHKH xbkhx npn6opoB h ycxpoficxB, Kax ak)4)x, orpamme- 
HHe, 30Ha HeqyBcxBHxeAbHocxH H X. n. 

Cxewa ynpaBJiCHHa MamHHu MH-M odecneqnBaex CHHxpoHHyio- 
padoxy ee 4)yHKUHOHa^bHbix d^iOKOB; yAodnuft oxcnex BpeMCHH; npo- 
BepKy npasHyibHocxH nadopa aaAaaa; a xaxxce HCKOxopHe 3;ieMeHxap- 
Hbie JiorHHecKHe onepauHH, BoannKaiomHe npn pemeHHH saAaq, HanpH- 
wep, BBeAeHHe n3MeHeHHft b HCCACAyeMyio cxpyKxypHyio cxeMy np» 
AocxH»eHHH oAHOfl H3 nepeMeHHbix sapanee ycxaHOBAeHHoro a^a nee 
SHaacHHa, hjih npa BaaHMHOM paBCHCxse Asyx nepeMeHHbix h x. n. 

IIlKa^a H3MeHeHHH BUXOAHHX Be^HMHH (|)yHKUHOHa;ibHHX 6 J 10 K 0 & 

HMeex AnanasoH — lOO-i- + 100 fl; MaxcHMa^ibHaa ajiHxe^bHocxb ycxofi- 
HHBbix npoueccoB, MOAe;iHpyeMbix b HaxypajibHOM 'Macmxade Bpe- 
MCHH, cocxaBAaex oko^'io, 200 CfxyHA. Oorpem'Hocxb npn , pemeHHH paAa 
ycxoflHHBbix cHcxeM Ha MamHHe aoxoahx ao 1— 2% k liiKaAe ee bbi- 
xoAHbix HanpaaceHHft. 

•-Ixodbi pemaxb oduKHOBeHHHe AHijicJiepeHHHajibHbie ypaBHCHna,. 
MamHHa AO^iJKHa hmcxh cjicAyiomHe ocHOBHbie 45ym<HHOHa^bHbie d^OKH: 
a) cyMMHpyiomHe, 
d) MacmxadHbie, 
b) HHxerpnpyiomHe, 
r) HHBepxHpyioiuHe, 
a) d^ioKH nepeMHOjKeHHa, 
e) renepaxopH He;iHHe0Hbix (jiyHKUHfl. 

B aaBHCHMOcxH ox BHAa nadHpaeMoS saAanH see 3 xh dAOKH MOryx' 
odpasoBUBaxbca nocpeACXBOM BACKxpHqecKoro coeAHHeHHa oxAeAbHux 
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9;ieMeHT0B MaiiiHHbi Ha KOMMyTaiiHOHHOM noae. OnepauHH cyMMnpo- 
BaHHH, HHxerpHpoBaHHH, HHBepTHpoBaHHfl, HepeMHOHceHHH H no;iyMe- 
HHH HejIHHeHHOH (JjyHKUHH OT OilHOft HepeMCHHOfl OCymeCTB^IHIOTCH npn 
noMoiuH ycn;iHTe;iH nocxoBHHOro xoKa c SoabuiHM K034)(|)HUHeHX0M 
ycHJieHHH H raydoKOft oxpHu,aTe;ibHofl odpaxHofl CBasbio (pHC. 1 h 2). 


/?/ /f 0 HambHtie 



Phc. !, CxcMa onepauHM Phc, 2. Gxeivta, onepauMH HHTerpHpoBaHHp 

cyMMHpOBaHHn 


B KanecxBe onepauHOHHoro ycH^iHxeJia npHMenaexca npocxoft h 
AeuieBbift ycHJiHxe;ib ynT-19, cxeivia Koxoporo nocxpoeHa Ha saeKx- 
poHHbix ^amnax „/],po6b“ (pHC. 3). yMeHbmeHHn ,apeH(J)a nyaa" 

xaKoro ycHJiHieaH npHMeHeHa cxeMa c KaxoAHOft cxa6HaH3ai;HeH. B ero 
BbixoflHOM KacKaae npameHeHa SKOHOMHHHaa cxeMa, Koxopaa ne xpe- 
6yex anoAHoft narpysKH. 



Phc. 3. CxeMa ycHjiHTejiH ynT-t9 


B ycHaHxe.«e nApeHcJ) nyAa", npHseAenHufl ko BXOAy, cocraBAaex 
OKO.no 2 M3 33 10 MHH., ^JOHOBaH cocxaBaaK)iii,aH (qacxoxoft 50 zt() He 
npeBbiraaex 10 .Me npH K =l, pa6oHH0 AHanaaoH Hacxox cocxasAHex 
0 — 1 Kzn, a BbixoAHaH uiKajia paBHailOO e npn MaircHMaabHOM xoxe 
HarpyaKH ao 10 mu. 

Jljia noAyneHHH neAHHeftHux aaBHCHMOcxeft b Mauinne npHMeHHioT- 
cn He.nHHeHHbie sAeMCHTbi, nocxpoeHHbie Ha nAOCKOcxiiux KpeMHHeBwx 
AHOAax. BocnpoH3BeAeHHe (jjyHKUHfl ox oahoh nepeMCHHOfl ocymecxB- 
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JlflexCSI MCTOAOM KyCOHHO-VIHHeiiHOH antipOKCHMaUHH 12-10 oipesKaMH 
npHMOft no (popMy^ie: 


12 


1-i „ 


npHncM signx = 


+ 1 npH .>c >0 
— 1 npH x <0 


ripHUUHnnavibHan cxeiwa yHHBepca;ibHoro 6;ioKa a-'ih oGpaaoBanHH 
(pyHKUHft OT OAHoft nepeMennoft npeACTaB^iena na pnc. 4. Ona coAcp- 
iKHT 12 HeAHHefinux conpoTHBAenHft /?„, -h^hi2, abb noTeHUHOMexpa, 
npeAnasnaneHHbix aab aaAaHHn nocToaHHon cocraBAHiomeft /o h npo- 
nopUHOHaAbHoft cocxaBAaiomeft h BbixoAHOft cyMMHpyioinHti yen- 

AHXeAb. 



Phc. 4. npHHUHnHaJibHan cxeivia ynHsepcajibHoro GjiOKa ajim o6pa30BaHHfl (tyHKHHM 

OT oahom nepewcHHOM 


Cxewa HCAHHefinoro conpoxHBA.eHHa coAepH<Hx abb KpeMBHCBbix 
AHOAa, AeAHxeAb Hanpaa:eHHa h R^ (aab yexanoBKH BeAnann Xg^), 
noxenuHOMexp R^ (aah saAaHHa K03$4)HUHeHxa a,), sxoAHoe conpo- 
XHBAeHne /?4 n cxeiay, npeAHaanaaenHyio aah KOMnencannH nanaAbHO- 
ro yqacxKa BOAbxaMnepHoS xapaKxepncxHKH KpeMBHCBoro AnoAa. 
KpoMe 9xoro, b cxemy neAHHefinoro conpoxHBAenna bxoabt nepe- 
KAionaxeAH, c noMombw Koxopbix npoHSBOAHXca HBMeneHHe HanpasAe- 
HHH BKAKjqeHHa ahoaob £>i H Di, a xaKJKe HSMeHenne anaKOB bxoa- 
Horo H onopHoro HanpaweHHfl — b aaBHCHMOCxH ox xoro, b kbkom 
KB aApanxe neoSxoAHMO ocymecxBAaxb HeAHHeftnyio saBHCHMocxb, 

OnepauHH nepeMHoiKenna b Mauinne ocymecxBAaexca Saokom, 
cxeMa Koxoporo peaAHsyex tpopiayAy:. 

Y=C ^ - C a = Ck, X,. 

•2 2 ‘ ^ 

' 

npHHUHnHaAbHaa cxeua 6AOKa nepcMHOHceHna, noexpoennaa c 
npHMeneHHeM KpcMnneBbix ahoaob, npeACxaBAena na pnc. 5 . 
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OcHOBHaa qacTb arofi cxcmh, ocym,ecTB;i 5 iK)maa BOSBeACHHe b 
KBSApax MOAy;ifl no;iycyMMbi h MOAyjifl nojiypasHocxH bxoahbix Be;iH- 
MHH X, H Xj, npeACTaByiflCT co6ofl Asa OAHOTHnnbix He;iHHeftHbix npe- 
o6pa30BaTe;ifl KBaApaxopa, KaxcAbifl h3 Koxopbix coctoht h3 acbbth 
HeJlHHeftHblX aJICMCHTOB. 



BK;iiOHeHHe sxhx HeAHHeflHHx ajteMeHXOB ripoHSBOAHxca noc^iCAC- 
BaiejibHo no Mepe pocxa bxoahux 

Q -^1 -^2 Q *^*1 *^2 

= P - HJIH X. = — p . 

noc;ieAOBaxe;ibHoe sKJiioHeHHe HCJiHHeflHHX ynacxKOB o6ecneMH- 
Baexcfl noAaMCfl na hhx paa^iH^Hbix onopnbix HanpHxceHHft Xoi> 
no;iyqaeMHx c Ae^iHxeaa HanpaJKeHHH. KpoMe „KBaApaTOpOB“, sxa 
cxeMa HMeex eme BXOAHyio Macxb, o6pa3yiomyio MOJiyyib nojiycyMMbi 
Be^H»IHH Xj H Xj C nOaOJKHXe/IbHbIM 3HaK0M H MOAy-ab nO;iypa3HOCXH 
Be^IHHHH X| H X 2 C OXpHUaxeJIbHblM 3HaKOM, 3 XaKXCe BbIXOAHOii yCH- 
;iHxe;ib (HanpBHceHHe Ha buxoas Koxoporo nponopuHOHajibHO npoH3Be- 
ACHHIO BejlHMHH X, H X^). 

riHxaHHe MaiuHHbi ocymecxe^inexcB ox Ma^ioraSapaxHoro 6./iOKa 
XHna 9CB-7. B sxom 6aoKe BbinpaMHxe;iH nocxpoenbi na repMaHHCBbix 
naocKocxHbix AHOAax, a cxaSH^iHsaxopu — Ha sjieKxpoBaKyyMHbix .;iaM- 
nax. riHxaHHe 6^0Ka 3CB-7 ocymecxBJiaexcH ox cexH nepeMCHHoro 
xoKa,220 8, 50 zif. B cocxaB S^OK'a naxannsi bxoahx: 

а) HCXOMHHKH G 9;ieKxpoHHOft cxa6HJiH3auHefi — 450 s (20 mu ); 
4-350 8 (100 jua); + 230 8 (300 Ma); h - 230 8 (300 Ma); 

б) HcxoMHHKH nepeMeHHOxo xoKa 50 Ha 16 a h 8 a h hcxohhhk 
nocxoHHHOro xona 26 s na la. 

B yc.aoBHHx HopMajibHOH 3 Kcn.ayaxaii,HH HaMeHenne HanpHxceHHH 
Ha BuxoAe HCX04HHK0B c sjieKxpoHHoft cxa6H;iH3au,Heil He npeBbimaex 
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0,1%. OoHOBbie cocTaB.iaiomHe ajih CTadHJiHBHpoBawHbix HanpasceHHft 
He npeBhimaHDT 30 m8. 

KoHCTpyKTHBHo iwaiBHua MH-M Bbino.aHeHa b BH^e AByx ochob- 
Hbix 6 jiokob: peiuaromero h HCxoHHHKa nHxaHHH. 

BepxHHH naaejib peuiaiomero 6.aoKa pa3,ae.aHexcH Ha abe mhcxh: 
;ieByio, npeAHaahaHeHHyK) HaOopa saAaHH, h npaByio, Ha Koxopofi 
pacno.aaraioxca 9.aeMeHXbi cxeMbi ynpaB.aeHHa. 

B .aesoft qacxH Bepxaeft naHe.aH pacnoJio5KeHbi: KOMMyxaAHOHHoe 
nojie, AeaHxejiH HanpH)KeHHa a-xa saAaHHa mecxH nocxoflHHux kob^)- 
4)HUHeHXOB, xyM6,xepbi A.xfl BbiSopa pexfHMa paSoxbi uiecxH ycH.XHxe- 
.xeft (peacHMbi „HHxerpHpoBaHHe“ — „cyMMHpoBaHHe’') h xyM6.xepbi a.xh 
BbiSopa nocxoflHHoii BpeMeHH HHxerpHpoBaHHH („1 ceK.“, „0,1 ceK.“). 

B npasoft HacxH sepxHeft naHeaw pacno;io)KeHbi abb cxpe.aoqHbix 
npH6opa. Oahh h3 9xhx npH6opoB Hweex xpH npeAe.na H3MepeHHfl 
(0,1 a; 2,5 fi; 100 e) h npeAHa3Ha4eH a.'ih HacxpoftKH Hy.aefl ycH.XHxe- 
.aefl, saAaHHH HanajibHux yc,aoBHft, a xaxMce aah aaMepa peayjibxaxos 
peiueHHa KOMnencauHOHHbiM MexoAOM. Bxopoft npnSop Hcnojibayexca 
A^A H3MepeHHH BpeMeHH HHXerpHpOBaHHH. 

Bbiiue cxpeJiOMHbix npHdopoB pacnoAaraiOTca 18 .aaMnoneK, CHraa- 
AH3HpyK)m,HX o BbixoAe cooxBexcxByiomHx onepauHOHHbix ycHaHxejieii 
H3 HopMaabHoro peatHMa pa6oxbi. HH>Ke npuSopoB pacnoAaraioxcA no- 
xeHUHOMexpH HacxpofixH HyAeft ycHAHxeAefl, noxeHUHOMexpw saAaHHa 
HaaaAbHbix ycAOBHft, Ae.aHxeAH sxaAOHHoro h KOMnencauHOiiHoro Ha- 
npHHceHHil, nepeKAioMaxejib BuOopa ycHAHxe.aeil. B HH>KHefl nacxH Bcpx- 
Heft iiaHejiH pacno;iaraioxca: nepeKjitoqaxe.ab BuSopa AaHxe,abHOCXH 
npouecca HHxerpHpoBaHHH, nepeKAK)Haxe.ab BHdopa oxMexKH BpeMeHH, 
xyMdAepbi BbiSopa pejKHMa paSoxu aaeKxpoMOAeAH (,ycxaHOBKa Hyjin" — 
„pa6oxa“, „OAHOKpaxHoe*— „noBxopHoe“), khohkh ynpaBaeHHH (,kcxoa- 
Hoe noAOJKeHHe", „nycK“, „cxon“) h cooxBexcxByroinHe hm CHruaabHue 
AaMHOMKH. 

Ha nepeAHeft naneAH peuiaiomero SAO.Ka HaxoAHXCH naneAb cmbh- 
Hbix conpoxHBAeHHft, a xaKjKe HueftKH nexupex HeAHueftHux 6aokob. 
C aaAHeft cxopoHbi peuiaiomero daoxa (sa upbiuiKoft) pacnqAaraexcfl 18 
B3aHM03aMeHHeMbix ouepauHOHHbix ycHAHxeAeft, naueAb pe^e cxomh 
yupaBueHHH h uaneAb c uoxenuHOMexpaMH a-xh HacxpoilKH CHrHaAbHux 
AaMuoueK BbixoAa ycHAHxeAeft h 3 HopMaAbHoro peiKHMa paSoxbi. 

KOHCrpyKXHBHO HCXOIHHK UHXaHHH 3CB-7 BblUOAHeH B BHAe OX- 
ACAbHoro dAOKa, CMOHXHpoBaHHoro Ha csapHOM cxaAbHOM KapKace. 
Ha ero AHuesyio uaueAb BbiBeACHbi peryAHpoBOUHbie noxeuAHOMexpu, 
npeAoxpaHHxeAH, CHraaAbHbie AaMUOuxH, coeAHHHxeAbHue luxeKuepbi 
H KAeMMH. 

MauiHHa MH-M HMeex cAeAyiomne xe-XHUiecKne xapaKxepHCXHKH. 

FaSapHXHbie pasMepu 700X400X302 mm. 

Bee— OKOAO 45 kz. 

npuSop paccHHxaH ua iiHxaHHe nepeMeuHbiM xokom. uacxoxoft 50 zn, 
naupHHceHHeM 220 e. noxpeOAaeMaH Momnoexb— okoao 700 ea. 

MaKCHMaAbHbifi uopflAOK pemaeMoft CHCxCMbi ypaBHeHHfl— 6-ofl. 

KoAHuecTBO HeAHneflHbix onepauHH (BOCupoHSBeAeHHe paaAHUHux 
4)yHKUHH ox OAHOft HepeMeHHOfl HAH UepeMHOIKeHHH AByX UepeMCH- 
Hbix)— He SoAbuie 4-x. 

npH HeoSxOAHMOCXH HCCACAOBaXb CHCXeMU C SOAblUHM KOAHUeCX- 
BOM HeAHHefiHbix saBHCHMocxcft MauiHHa MH-M MOHcex paSoxatb cob- 
MeeXHO C XHUOBblM HaOopOM HeAHHeftHbIX 6 aOKOB XHUa HHB (pHC. 6), 
B coexaB Koxoporo bxoaht eme 18 ouepauHOHHbix ycHAHxeAefl h 8 iie- 
AHHeflHbix 6 aokob (4 6AOKa uepeMHOHceaHH h 4 reuepaxopa HeAHHefl- 
Hbix (pyHKUHfi), aHaAOrHHHblX no CBOHM UpHBCAeHHblM Bhiuie AaHHbIM. 

Bo3MOH{Ha xaioKe uapaAAeAbuaA paOoxa Asyx Mauinn MH-M. 
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Hjih pemeHHH cHcrei^H odbiKHOBeHHbix jiH^j^iepeHUHa/ib'Hbix ' ypas- 
HCHHil Heo 6 xoAHMO npHBecTH ee k bhay, yiioGHOMy ajih MOAejiHpoBa- 
HHS: 


X X 

^4. y I j *^11 ,, > 


dx, 


dt 


dt dt 


■ dt .. 




rjie/= 1 , 2 ... 6 . 

rio STOMy ypaBHeHHio cocTaBjmeicfl 6 ;ioK-GxeMa, b Koiopoft yxa- 
3biBaK)TCH Heo6xoAHMbie. AJifl peiueHHa aa^aqa onepauHH nepeMHOH<eHHa, 
He/iHHCHHoro npeoSpaaoBaHHH, cyMMHpoBaHHH, HHTerpHpoBaHHH h ;ip. 




H 






— 










Phc. 6 . Ha 6 op HejiwHeHHbix 6 jiokob rnna HB 


JlJin Ka>KAoro oT;ie;iBHoro AH^^^epeHUHa^ibHoro ypaBHeiiHH 


dx^ 


dt 


=fi 


BuenpaeTCfl HHTerpnpyiomHa ycHJiHre^ib HOMepa na Bbixoae koto- 
pbro nojiyqacTCfl HaapaHceMHe, MOAejiHpyromee Be^HMHHy Xi. Ooc^e 
cocTaB;ieHHB nojiHoft CTpyKxypHOH cxeMu nepaxo^HT k pacMcry Mac- 
mraSHHx K094)4>HUHeHT0B. MaciuraSoM BejiHHHHu jc,- HasbiBaerca ko- 
3(t)(j)HUHeHT npOnOpUHOHajlbHOCTH Me)Kiiy Be^lHHHHOft Xi H MOAe^IHpyiO- 
mHM ee HanpflKeHHeM 

' i • 

3tot K09$(|)HUHeHT o6o3HaMaeTCH qepe3 . MaKCHMa^ib- 

Hoe 3HaHeHHe Moae^inpyiomero HanpHjKenHH no Mo^iyjiK) ao;i)kho 6biTb 
nopfiAKa 100 a. 
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HHH- 


OnpeAe;ieHHe MacinTa 6 a nepeMCHHoft npoHSBOAHTca hs; supaHce- 


100 


Af, = — = 

/ X, iiaKC Xi MaKC 


OnpeAe^eHHC MacuiTafia npoH3BOAHux, He;iHHe'HHHx saBHCHMO- 
ciefl, nepCMHOHceHHft h cynM npoHSBOAHTCH no cooTBexcTByioiuHM 
4)opMynaM; - = . o i 

Nia 


100 


dxi 

dt 


MaKC 


dX'i 

dt 


■ MaKC 


a. , _ 


100 


/(jc)MaKC / MaKC 

100 

Xi X2 MaKC 


Xi X2 MaKC 


JCj MaKC Jt 2 MaKC 


100 


(SjkT/) MaKC {lxi)MaKC '^ 

Be;iHqnHa nocTOHHHOH BpeMean b HHTerpnpyiomHX ycH/iHtejiHX 
onpe^eJiHeTtH h 3 BbipajKeHHn: 


/?C(ceK.): 


V . 

MacuiTaSkuH K03(|)4)HkHeHT cyMWHpyioLuero ycH;iHte;iH no /-My 
BXOAy'onpeAeJineTCH no (J)OpMy;ie: 


K, =: 






Cth 


Tjie nocTOBHHtifl; K034)4)HHHeHt nepei H^ienoM Xi b ypaBHeHHH. 

rioc;ie pacqeia K 09 (}) 4 )Hn,HeHT 0 B Ha KOMMyxauHOHHOM no;ie MauiHHU 

npOH3BOJlHTCH‘ HaOop' BaAaqH-B COOTBeTCTBHH C COCTa'Bia'eHHOH Hee 

6/IOK-CXeMOk H paCCHHTaHHblMH K03(J)(J)HUHeHTaMH. 



CocTaBHTCJiH KaHA. TCXH. HayK r. M. rierpoB h B. C. CtenHH 
PcAaKTop. B. E. ytuaKo 6 

TexHHHCCKHH pCA^KTOp U. KupMHcp KoppcKTop H. B, MupoHOsa 


0i]co:i?33iflo ® )?o 'C&o p) 


Co>1?fu@55:< ^ Qi. <£o %.■ 
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y CTaHOBKa MH-10 HejineiCH nepBOH 'aHajioroBOH MaieMaTHMecKoff 
MauiHHOH, cxeMa KOiopoH BbinojineHa nojiHOCXbio na- no.aynpoBOA- 
HHKOBblX SJieMeHTaX. 

VcTaHOBKa MH-10 npeAHasHaqena jim pemeHHH h HCCJie;io- 
BaHHH sa^aq, onHCbiBaeMbix oSbiKHOBeHHbiMH nejiHHeHHbiMH ;iHc})c|3epeHmiajib- 
HbiMH ypasHeHHHMH BUjxa: 




I 


r;ie /= 1,2, ... 6 

OcHOBHoe HasHaqeHKe ycTanoBKH — iiccjieziOBaHHe pa3«ni'iqHbix cHcxeM 


aBxoMaxHqecKoro peryjiHpoBa-HHH uerojxoM ajieKxppiqecKoro MOAejiHpoBaHHH. 

ycxaHOBKa nosBOJinex pemaxb AH(}) 4 >epeHUHajibHbie ypaBHeHHH, co^ep- 
>KaiUHe AO. iiiecxH HeJirineftHbix saBHCHMOCxeti BHAa cjDyHKUHH ox oahoh nepe- 
MeHHOH 'hjih nepeMHOH^eHHH AByx nepeMeHHbix (npH jik) 6 om coqexaHHH sxhx 
saBHCHMOcxeH no KOJinqecxBy b npeAejiax mecxH). ycxanoBKa MO>Kex pa 6 o- 
xaxb B HaxypaAbHOM Macinxade BpeMeHH. 

B cocxaB ycxanoBKH bxoahx 24 Majiora 6 apHXHbix onepaunoHHbix ycHJiH- 
xejin nocxoHHHoro xoKa, BbinoAHHiomHX onepaunn HHxerpnpoBaHHH, . AH(|)(.j 3 e- 
peHunpoBaHHB, cyMMnpoBaHHH h MacmxaOHbix ' np^eoOpasoBanHH, a TaK>Ke 
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4 AHOAHbIX HHCHKH, HCnOJIbSyCMblX B CXeMaX, BOCnpOH3BOA5BH,HX THnHHHbie 
iieJiHHeHHbie saBHCHMOCTH BHAa nexAH rHCTepesHca, MOMCHTa cyxoro ipeHHH, 

30Hbi HeqyBCTBHTejibHOCTH H orpaHH^eHHH. 

Bo 3 Mo>KHa napajiAejibnan pa6oTa Aeyx sjieKTpoMojxempyiouxux ycTano- 

BOK MlH-10. 

PesyAbTax peiueHH^ saAaMH moa<ho Ha6AiOAaxb ua SAeKxpoHHO-AyqesoM 
HHAHKarope xnna H-5 hah H-4. 

ycxaHOBKa noAynaeT • nnxaHiie ox 6AOKa 3CB-10, BXOAHiuero b ee 

KOMHAeKX. • . 


OCHOBHblE JlAHHblE 


OopHAOK pemaeMbix ypaBHeHiift . . * 6 

ycxaHOBKa HMeex b cbocm cocxaBe; ^ 

. yHHBepcajibHbix 6jiokob HeJiHueunoH (l)yHKUHH ox oahoh 

nepeMCHHOH 6 

djiOKOB nepeMHO>KeHiiH AByX nepcMennbix ....;• b 

MoiAHOCxb, noxpe6.nHeMaH ox OAHOcbaaiiOH cexii 220 o, 50 2ti okojio 130 ot 

rijiomaAb, saHHMaeMaB ycxaHOBKoii na cxojie 0,3 

Bee ycxaHOBKH (Oes hcxomhhkob nHxaHii5i) ....... okojio 35 /ca 
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JlJIfl OnPEJlEJIEHHn PEKHMOB PESAHHfl 
nPH XOJIOJlHOfl OBPABOTKE METAJIJlOB 
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pOH3BOAHTe;ibHOCTb MeTaJIJlOpeHCyiUHX CTaHKOB B 3HaqHTe;ibHOH 
creneHH onpeAe^iseTCH reM, HacKo;ibKO npaenjibHO HasHa^enbi 
pencHMbi o6pa6oTKH na hhx. Upn npaBH;ibHO HaaHaneHHOM pe- 
HCHMe AOJiTKHhi CbiTb no^iHOCTbio HcnojibsoBaHbi cpejiCTBa o6pa* 
60TKH (cianoK H HHCTpyMeHT) c yneroM npo^iHocxH ^eiajiH h aa^an* 

HHCTOTbi o6pa6oTKH. B 6o;ibuiHHCTBe cjiynaes iiaHEbiroAiieHniHe 
(onTHMajibHbie) pokhmu o6pa6oTKH no cxaHKy, HHCTpyMeHiy h npon- 
HOCTH Aeia^iH He coBna^aior Me>KAy co6oft. B cbh3h c sthm BbiSop 
H iiasHa^enne pencHMOB peaaHHH cboahtch k TaKOft aa^ane, npH koto- 
poH CHanajia aojih^oh 6biTb HafiAen ;iHMHTHpyiou;HH napaMerp, a nocAC 
9Toro BbiHHCAeHbi AaHHbie A*^^ pe^HMa o6pa6oTKH. 

PeuieHHe yKasannoft Bbiiue saAa^H CBBsano c doAbiuHM 06'beMOM 
BUMHCAeHHfi, HHOTAa npHXOAHTCH HMeTb A^AO C 20-IO H SOAeC H3Me- 
H^eMbiMH napaMerpaMH, BCAeACiBwe nero na npaKiHKe odbiHHo noAb- 
ayiOTCB ynpoiAeHHhiMH xaGAHuaMH. 3 th TaSAHUbi He BcerAa AaiOT xpe* 
6yeMbiH peayAbxax BCAeACXBHe pasAHHHbix OTCxynAennH 4)aKTHHecKHx 
napaMexpoB oSpaSoxKH ox xex, Koxopwe fibiAH npHHHXbi npH cocxaB- 
ACHHH XadAHU, 3 3X0 npHBOAHT K CHHHCeHHK) npOH3BOAHXeAbHOCTH Xpy- 
Aa. B HHHcHerMaine 6biA paapaSoxan BbiqHCAHxeAbHbiH npHSop,*'" npeA- 
HasHaqeHHbift a«^h BMHHCAeHHH HaHAyquiHx (orixHMaAbHbix) napaMexpoB 
peHCHMOB peaaHHH npn BbinoAHenHH ochobhhx, naHSoAee MaccoBbix 
BHAOB o6pa60TKH MCTBAAOB, X, 6. npH XOnCHUH, (J)pe3epOBaHHH H CBep- 
AeHHH. 

KpoMe xoro, sxox npndop MO^ex 6bixb HcnoAbaoBan aah xexHHne- 
CKoro HopMHpoBaHHH H npoBeAeHHH HCCAeAOBareAbCKHx pa6ox b Aa6o- 
paxopHHX peaaHHH. 

Ha exp. 5 npHBOAHTCH (})opMyAbi, no KOTopbiM Ha npndope Moryx 
6HTb onpeA^AeHbi cooxBeTCTByK)iii.He 3HaqeHHH pexcHMOB peaaHHH. Rnfi 
yAoScTBa n0Ab30BaHHH (J)opMyAH crpynnHpoBanu no BHAaivi o6pa6oxKH 
H paapemeHbi b oxHomeHnn xex napaMexpoB, Koxopue ah6o bahhiot 
na yMenbineHne BpeMeHH o6pa6oTKH, An6o Maui.e Bcero onpeA^AHioTCH 
npH BbiqHCACHHBX. 

BeAHHHHbi, ynoMHHaioiAHecH b raoAHue HMeiox cAeAyion^He npeAeAu 
H3MeHeHHH. 

L — AAHHa npoxoAa npn oSpaSoxKe 

i — MHCAO npoxoAOB 1-^10 

A — K034)(})HUHeHx, xapaKxepHsyiomHit reoMexpH- 
necKHe pa3Mepbi HHcrpyMenxa 

2M — ABOHHOft KpyXHLUHft MOMeHT 10^-^ 10^ /CZ. MM 

/V— * MOu;HOCTb Ha muminejie. cxanKa a.c. 

* MaieMaTHMecKHe aaBiicHMOCTH, peajiHsyeMbie npH6opoM, h npCAejibi HaweneHHH 
nepeMCHHbix bcjihmhh cocxaBJieHbi ji-pOM lexH. nayk A. B. llaHKHHbiM h KaHA. lexH. 
HayK A. T. BacHJibeBbiM. CxeMa, noaOKeHHaji b ocuoBy npHCopa, npeAJioiKeHa KanA. 
texH. HayK. J\. H. ^HunepOM. 
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'%) — cKopocTb peSaHHrt 
fl--iiiHpHHa (ppeaepoBaHHH 

— SMnHpHHecKH BbipHpaeMuft noKaaaxe^ib cre- 
neHH npH B 

Z — MHCJio 3y6beB 4>pe3bi 

z — 3MnHpHMecKH BbiOpaHHUH noKasaxe^b cTencHH 
npa Z 

C — KG94)(j)HUHeHT, xapaKxepHsyiomHtt MaxepHa;i 
aaroxoBKH 

D — AHaMexp H3fle;iHH hjih pe>Kymero HHcxpy- 
MeHxa 

d — SMnHpHMecKH BbippaHHbift noKaaaxejib cxene- 
HH npH D 

« — iiHc;io oSopoxoB b MHHyxy 

7 — nepHoa, cxoAkocth HHCxpyMenxa 
m — 3MnHpH4ecKH BHSpaHHbifl noKaaaxeab cxene- 
HH npH T 

i — raySHHa peaaHHH 

jc — SMDHpHHecKHft noKasaxejib cxenenH npn t 
Tuam — MaiUHHHOe BpCMfl 

P — ycH^iHe peaanHfi 
S — noaana 

y — 3MnHpHHecKH BbiSpaHHuii noKaaaxeab cxene- 
HH npH S 

•^MHH ~ MHHyxnaH ncaa^a 


I 4 - 

0 . 

1 . 


^10^ mImu/I 

10^ MM 


+ 2 . 
lOV 

1 . 

+ 2 

10-1 

1 . 

0 

10-> 

0 

10 -'- 

10 -': 

10-''^ 


■ 2 

• 102 
- — 2 
-10-s 

■ 1 O'* MM 

~-2 


■ lO'* 06 /mhh. 

10® MHH. 


102 

-1 

- 10* MHH 

- 10® KZ 
10 


MM MM 

IfJIH — 

oOop , ayo , 


0^2 

1 -i- 10* MMlMllH 


Ha npHSope BnPP-2 npoHSBoa^x BUHHCaeHHa no arodoft 113 npn- 
BeaenHux Buuie 4 ) 0 pMya; npn 3 xom moxccx dbixb onpeaeaena aiodan 
H 3 BeaHMHH, BxoafliH,HX B (popMyay. 

Pe 3 yabxaxbi BbiHHcaeHHft ocxaioxcfl (aanOMHHaioxcfl) na npndope, 
qxo nosBoaaeT dbicxpo nepeHXH k BUBHcacHHio no caeayiomeft cpop- 
Myae dea hoboH ycxanoBKH noayqeHHux nan saaaHHux panee BeaHHHH. 
npHHUHnHaabHaH cxeMa npndopa BnPP-2 npHaeaena na piicynKC. 



KaK BHaHO H3 cxeMbi, 3TOX npHdop padoxaex no KOMneHcauHOHHOMy 
Meioay. Bee noieHUHOMexpu, na Koxopbix ycxanaBanBaioxcn aaaaHHue 
BeaHHHHbi, a xanace onpeaeaaeMaH eeaHHHHa, cBnaanbi nepes cooxBex- 
cxByKXHHe conpoxHBaeHHfl c raabBanoMexpoM. Tokh, npoxoafliune nepes 
conpoTHBaeHHH, noaKaioqeHHhie k aBHJKKaM noreHUHOMexpoB, cyMMH- 
pyioxcn B uenH raabBaaoMexpa. yexanoBKa expeann raabBanoMexpa 
Ha Hyab noKaauBaex Ha aocxHaccHHe MOMeHxa noanofl KOMneHcauHH 
B saeKxpnqecKofl cxeMe. BpamenHeM pyKonxKH noxeHUHOMexpa xofl 
BeaHHHHbi, Koxopaa aoaKHa duxb onpeaeaena, aocxnraexcH oxcyxcxBHe 
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HaHMeHOBanne onpe- 
^lejiflCMOro napaMCTpa 

OrpaiiHMe- 

HHe 

TOMCHHe j 

Bhji o6pa6oTKH 
(JjpeaepoBaHHe 1 

CBepjienne 

noAaqa no. ciaHKy 


^ Kp > Cp ‘ P 

P . 

^ ~ Mp ■ Cp ‘ ' z ' P 

P • 

•^^ = 7^ 7^ 

Mp • Cp 

qHCJio oCOpOTOB 

no Pmax 

N 

7 • 10-^ . P ■ D 

M 

""" 7 - 10-7- P- D 

^ 7 ■ 10-7 . P . D 

noflatia no cianKy 


2Ar 

- Kp- Cp ■ P - D 

m ■ 

Kp • Cp ■ D • - Z ■ P 

M ‘ 

cy _ 

Kp ■ tp ■ D 

4hCJ 10 060p0T0B 

no 2Mmax 

. ' 
i 7 • 10-7 . 2/W 

1 

N 

7 • 10-7 . 2M 



N 

■ 7 lO-*^ . M 

n ojxava no pe^KymcMy 

HHCTpyMeHTy 


1000 • My • Cv 
,Tz.D.n • 

. 1000 • My • V • 

~ , D • n ' ' Z^- P 

1000 ’ KyCy 

sy = ^ 

riojiaHa no nponnocrH 
CBepJia 




s=c . a‘‘‘' , 

MauiHHHoe BpeMfl 


^ 
n • o 

L ‘ i 

n,aiu - n. s - Z 

L 

^>'3“ = TTs 

CKOpocTb pesaHHfl 


^ D n 

v= 

1000 

1000 

T, ■ U ' n 


1000 

MnnyinaH nojiaMa 



• S • Z 


ilBOHHOH KpyiflUiHH MO- 
MCHT 


1 m^p ■ M 

j '2M = p • Jl 

2M — p-Jl 
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f fa^ibBdHOMetpe, TaKoe ito4o)kertHe ABHHtira noTeHitHOMeTpa 
SapaSpr°” cooTBercTByeT no niKajie ncKOMOMy ananenHio 

•lIlKa^iu noTenuHOMeTpoB, t, k. noxeHunoMeTpbi ;iHHefiHbie, Bunoji- 
HCHbi no ;iorapH$MHtiecKOMy saKony cyneroM B^iHAHna narpysKH bk^io- 
HeHHofl Ha abhhckh noTenuHOMexpoB. ’ 

riHTaHHe cxeiuu npnSopa ocymecTB;ineTCH ot ^Byx oaHonoBvneoH- 
OAHux BbinpaMHTCJieH na no^iynpoBOAHHKOBux Awo^ax Aaioiunx ^na 

3HaKWri‘’r'"r>’ '>'5co«THOil H paaSbie no 

. anaxy (+ 1 h — t). /^jia yMenbuienHa norpeuinocTH noHSona non 
^aKyio^LYn^rp^aKy” ^ BunpaMHieneft Apyroft^- nLyna^r 

noBUuieHHH TonHocTH npnSopa AHanaaoH KaacAOfl BennqHHbi 
paaSHT na noAAnanaaoHbi. HaMeneHne BejinwHHbi Bnyipn noA^nanaaona 
noTeHUHOMexpoM, a Be^HqHHa, cooxBexcTByiomaa na- 

c noMoiAbio nocxonnubix conpo- 
Zfr*" nepeotonaxenen. Bee ocaoBHbie conpoxnaaennH - npoSo- 
BHnSHHfi ±0.1/o, HXO oSecneqHBaex xpeSyeMyio xohhocxb 

rayibBanoMexp aamHu;eH ox neperpyaxn AByMa kpeMnneBUMn aho- 
AaMH, ujyHxnpyiomHMH npnSop. , ^ ^ 

npndop Sea^iaMnoBuft, nepeHocHHti. noxenpHOMexpu n nepex^iio- 
qaxe;iH, oxHOcamnecH k oahohmchhoA Be^mnnHe, CMOHxnpoBaHu b bhab 

nepexoAa npn BbiqitCAeHHflx 
c OAHOH $opMy/ibi na Apyryio hah c oahofo bhab o6pa6oxKH na APvroft 
ycxaHOB;ieHu cnepna/ibHbie nepeK^iionaxean. ^ 

yAodcxBa nojibaoBanna Bce pyxoaxKH Be^iHinn, Koxopbie name 
Bcero onpeAe^aioxca, pacno^oacenbr na nepH4)epHH nnueBofl rianejin 

IlpnOop cnaSaceH cnenna^ibHofl xa6^Hueft, b Koxopoft vKaaaHO 
KaKHMH pyKOHXKaMH c^iCAyex nojibaoBaxbca npn BbmncaeHHax no xofi 
HJIH HHOH (popMyjie. 

BjiaroAapa npocToxe KOHCxpyKnnn n cnennajibHbiM MepaM, npana- 

xbiM npn paapaSoxKe npndopa, noc^ieAHHfl secbMa HaAenren n npoex 

B SKcnayaxaunn, BcneAcxBne nero Moxeex 6bixb nenoxbaoBaH uexoBUM 
nepconaxoM. - i3,v.Av^ooim 

npneop HMeex CJieAyromne xexnHqecKne xapaKxepncxHKn, 

4hcxo nepcMenubix BexHann 23. 

Toquocxb BHHHCXeHHH ±5%. 

npnSop paccHHxan na naxanne nepeMennbiM xokom qacxoxofi 50 zu 
HanpaxcenneM 220, 127 hah 36 e. floxpeSxaeMaa MOutHoexb okoxo 60 ea. 

raoapnx 640X280X430 mm. 

Bee OKOxo 25 kz, 

ripn noxbaoBaHHH npnOopoM BnPP-2 hboOxoahmo coOxioAaxb cxe- 
Ayiomee : 

1) nepeA BotoMenneM npneopa b cexb nyxeno y6eAHXbca, qxo no- 

xoxtenne nepeoroqaiomeft koxoakh cooxsexcxByex noAxxioqaeMOMv na- 
npaxreHHfo (220, 127 hah 36 e); ' ^ 

2) yOeAHBiuHCb, qxo xyMOxep raxbBanoMexpa ycxanoBxen b noxo- 
xcenne „rpy6o , BKXioqnxb npnOop. OepeKxioqarexb „bha o6pa6oxKH“ 
nepeseexH na noxoxcennH „oxkx.“ b xpeOyenoe noxoncenne no bhav 
oOpadoxKH: ..xonenne", „(t)peaepoBaHHe“ hxh ..CBepxenne". npn nepe- 
BOAe nepexxioqaxexH na noaoxcenna „oxkx.“ b xpyroe noxoxcenne 
Aoxxrna aaxceqbca CHrnaxbHaa xaMnoqxa. B cxyqae, eexn xaiwnoqKa ne 
aaxcnraexcH, xpedyexca ydeAHXbca b ee nenpaBHoexH hxh npoBepnxb 
HcnpaBHocxb npeAOxpanHxexa. HeHcnpaenuM npeAOxpannxexb aaMennxb 
HOBbiM (na cooxBexcxByiomHft xok) h bhobb BKxioqnxb npHdop. npH 

. 6 
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neperopaHHH npeAOxpaHHTe;ia BbisBHTb npHMHHy neHcnpaBHOCTH, ycTpa- 
HHTb ee, noc^ie nero CHoea BoioqHTb npH6op; 

3) B saBHCHMOCTH OT TOFO, c KaKHM orpaHHaeHHeM onpeAe;iaiOTCH 
napaMexpu o6pa6oTKH, nepeK^nonaTe.ib ,orpaHHMeHHe“ ycxaHOBHTb b no- 

^O5K6HH0 j 

4) npH onpeaeJieHHH BejiHMHH 2M, P, 5„„„, V h T„am nepBuft nepe- 
KfliOMaxeab .napaiMexpbi o6pa6oxKH“ ycxaHOBHXb b cooxsexcTByiomee 
no^iOHCCHHe no u]Ka.naM noxenuHOMexpoB h nepeK;iioaaxe;ie{i b coox- 
BexcxBHH c xaS^iHueft, yKpen^CHHOft na jiHueaoft naneJiH npaSopa, h aa- 
AaSaCMUMH SHaMCHHaMH, ycxaHOBHXb H3BeCXHbie BCJIHHHHbl, BXOJiamHe 
B AaHHyio 4)OpMyjiy h, Bpamaa pyKoaxKy noxenuHoiviexpa onpeAejiaeMoii 
BejiHHHHbi, Ao6HXbCH HyjieBoro no^iowcHHa cxpejiKH ra;ibBaHOMexpa, 
CHaaa^ia npH noaoaceHHH ero xyM6;iepa ^rpySo", a aaxeia „xoaHO“; 
npoHSBecxH no iiiKa;ie lioxenuHOMexpa hckomoA BevxnnHHu oxcnex ee 

3HaHeHHH; 

5) npH onpejie^eHHH qncjia oCopoxoB («) h Be;iHHHHH no^aHH (S) 
no ,npOHHOCXH CBep;ia“, no „HHCxpyMeHxy“, no „cxaHKy“, nepsuft ne- 
pCKJiiOMaxe^b ,napaMexpu o6pa6oxKH“ ycxanoBHXb b Kpafinee npasoe 
no^ioweHHe, a Bxopoft nepeK^ionaxejib — na cooxBexcxByromee no^oate- 
HHe (b COOXBeXCXBHH C HMdOmHMHCa y Hero 0603HaHeHHHMH). rioc^e 
axoro ycxaHOBHXb no uiKa;iaM noxenuHOMexpoB aa^aHHue Be^iHMHHu 
H AeAcxBOBaxb xax ace, nan sxo 6bino yKasano b nynKxe .r“. 

ripHMeqaHHH. 1. Haa ycxanoBKH Heo6xo«HMux sHaKOB BeaHMHH znd 
caeayex noabsoBaxbca cooxBexcxByioui,HMH xyMSae- 
paMH. 

2. Ha mKaaax noxenuHOMexpoB HHcao ue^wx eAHHHU 
napamexpa oxaejiaexca AonoaHHxeabHofi aacaoHKoft. 

3. nepeABH>KeHHe uiKaa BejiHMHH ocHOBaHHa HHCJia 
ocymecxBaaexca pyKoaxKoft noxenuHOMexpa c wenb- 
mHM AHamexpoM npH ee HHHcneM rioJioateHHH, a niKa- 
abi noKaaaxe/ia cxeneHH — xoh ace pyKoaxKoft npH 
ee BepxHCM noaoarenHH. UlKaabi noKaaaxeaeft cxe- 
nenefl Bcer^a Menbuiero anaMexpa, mcm uiKaabi 

BeaHMHH OCHOBaHHH. 

4. PyKoaxKOfl Coabuioro anaMexpa ycxaHaBaHBaroxca 
MHoacHxeaH h aanaxaa HHcaa; 

6) npH padoxe na npHdope cae^yex noMHHXb, hxo xonnocxh noay- 
MaeiHoro peuieHHa saBHCHX ox , xinaxeabHocxH ycxaHOBKH BeaMMHH no 
lUKaaaM noxenuHOMexpoB h ox xmaxeabHocxH npoBeACHHOft KOMncHcauHH 
cxeMU npHdopa. 
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I — iijje BHPP-2 computer is desifjned for deter- 

mfnation of cutting ratings of" turning lathes, milling and 
boring machines. 

.. Cutting ratings are determined by several equations 
which include 23 values (tool strength, lathe power, lathe 
spindle speed, rate of feed, geometric sizes of work, work 
material characteristics, etc.) affecting the entting ratings.* 

The instrument employs the compensation (irinciple of 
operation. 

All operations in the instrument are made not with va- 
lues themselves but with their logarithms. This simplifies 
the problem and allows to fulefil all operations by conven- 
tional slide-wires. 

The absence of electron tubes and complex electro- 
mechanical devices provides simplicity and reliability of the 
instrument. 

The adjustment of the computer to corresponding type 
of part machining (turning, boring or milling) is made by 
a switch. The time required for determination of optimum 
cutting ratings and other values (machine time. Cutting rate, 
etc.) is about two-three minutes. 

The Instrument may be used by technologists in metal- 
working shops for technical rating and research work. 


M a in Technical Data 

Number of variables 23 

Accuracy of computing up to 5'’ ^ 

Power supply . . . .127 or 220 V^^^0cxK. 

(Mains voltage fluctuations of 30" „ 
do not affect the accuracy of the inst- 
rument). 

Power consumption 120M 


Printed in Soviet Union 
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KaraAoa cocraeAen E. H. PAJJSMBMJIOBhlM npu ynacruu 
B. C. AHTOHOBA (mauiuHa «ypaA»). 

, PedaKTop kuhO. rexH. HayK B. E. yUJAKOB 
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n p E A n 0 n 


B H E 


j j ]\ KATAJTOrE AaeTCH onHcauHe MaieiviaTHMeCKHX Maiunn ii npH6opoB OTC'ie- 
j J J CTBCHHOrO npOHSBOACTBa, npHMeHeUHe KOTOpbIX BBJlHeTCB OAHHM 113 Ba>K- 
HeHLUHx (jjaKTOpOB, cnoco6cTByiomHx SbicTpoMy nporpeccy b pasJiiniHbix 
o6jiacTHx HayKH h TexHiiKii, TIo xapaniepy caoero iiasHaMCiiiiJi onn hoa- 
pa3ACJiBK)TC5i Ha 6 rpynn. 

I. AHHAoroBbie MareMaTHMecKHe MaujHHbi o6uiero npiiMeiieHiiH. 

II. ^onojiHHTeAbHaH annapajypa, paciiiHpHioiAan bo3mo>khoctii aHa.noroBbix mbtc- 
MaTHMecKHx MamiiH. 

III. yHHoepcaAbHbie untfjpoBbie MamiiHbi. 

IV. PerHCTpiipyiomiie npHSopu h HHAHKaropbi. 

V. npH6opbi HHcl)paHH3Koro AiianaaoHa nacTOT. 

VI. BblHHCJlHTeJIH pa60MHX pe>KHMOB. 

Ba>KHyio H iiaHdoAee pacnpocTpaneHMyio rpynny cpeAn MaTeMaTiiMecKux MauiiiH y nac 
cociaBAHiOT aHaAoroBbie MaTeMaTimecKiie MauiiiHbi o6mero iipiiMeHemiH, paapaCoraHiibic 
cneuiiaAHCTaMH oTenecTBeHnoro cMeTHO-MaTCiMaTiiMecKoro MauniHocTpoeiniH. 

MaiHHHbi 3 T 0 H rpynribi xapaKTCpHu tcm, mto iiapaMerphi HccjiGAyewbix peajibHhix 
yCTpOHCTB HAH npOUeCCOB npeACTaBAHJOTCa TaKlIMlI ^)H3HMeCKHMll BeAllMilHaMH, lOK, na- 
npHMep, SAeKipimecKoe Hanp5i>KeHHe hah MexaHimecKoe nepeMemeiiiie. 

OcHOBHbie MaTeMaTimecKHe onepamm: HHierpiipoBaHne, AHtl)(l)epeHUHpoBaHHe, cyM- 
MHpoBaHne, yMHOKeHne, AeAeniie n aP- ocymecTBAHiOTCH b sthx Maiuiinax nenpepbiBUbiMH 
MCTOAaMH, MTO cyiuecTBeuHo ynpouj.aeT noAroTOBKy AaHHWx a.hh bboab b Mauiuiiy ii bbi- 
BOA rioAyHeHHoro b nefl peayAbTara. 

McnoAbSOBaHHe b cxeMax laKHx MauniH ycnAHTeAen nccTOHHiioro TOKa, paSoTaioiuiix 
n pe>KHMaX AHHCHUblX HAH HCAHHeHHblX rAy60KHX OTpHUaxeAbHblX OOpaTHblX CBHaeil, o6ec- 
neMHAo orpoMHoe 6biCTpoAeHCTBHe hx, eme HeAOCTyriHoe b iiacTOBiiiee apeMH aah Apyrnx 
KAaccoB MaTeMaTimecKHx jviauiHH. BAaroAapH axoMy SAeKxpOHUbie anaAoroBbie MaxeMaxii- 
MecKiie MaiHHHbi b HacxoHmee BpeMH HcnoAbsyioxcH a-hh MOAeAiipoBanuH b iiaxypaAbiiOM 
MacLuxa6e BpeivieHH pasAimubix AHHaiMHqecKHx cHcxeM ii nx oxACAbubix wacxeH; npii 3 xom 
M axeMaximecKan MaiHima npuMenHexcH ne xoalko a^h pemeHiiH xoh hah hhoh ciicxeMbi 
ypaBHeHHH MaxeMaximecKOH 4)H3 Hkh, ho h MO>Kex BKAiOMaxbCH b coBMCCxiiyio pa6oxy c 
KOHKpeXHblMH XeXHHMeCKHMH ofiteKTaMlI HAH npH6opaMH AAH ynpaBAeilHH IIMH. , 

llepexoA ox naxypbi k MOAeAHpyK)uj.eH ee cxeMe 6a3HpyexcH npii 3 Xom iia xo>KAecxBe 
ypaBHCHIlH, OHHCblBaiOmHX HBAeHHfl H HpOUeCCbl B Haxype, H ypaBHCHIIH, KOXOpbie OilHCbl- 
Baiox nepexoAHbie ripoueccbi b cxeMe anaAoroBOH MaxeMaximecKOH Maannibi. PaccMaxpii- 
Ban pacnpeAeAeHHe HaripH>KeHHH b MOAeAMpyioiuen cxeMe h Ha6AiOAaH aa nx H3MeneHHH^lH 

BO BpeMeHH, MO>KHO XaKHM CHOCOCOM B Aa6opaXOpHbIX yCAOBHHX HCCAeAOUaXb HBAeUHH H 

npoueccbi, npoxeKaiomne b naxype (nanpiiMep, ycAOBiin noAexa coBpeMennoro caMOACxa, 
ABimeHHH paKexbi ii x. n.). 

AnaAoroBbie MaxeMaxiinecKiie MaiuHHbi o6ecneMiiBaiox pememie mhotiix aaAau, omicbi- 
BaeMbix o6biKHOBeHHbiMH AHct)ct)epeHUHaAbHbiMH ypaBHeHHHMH, AH(i)(i)epeHUHaAbHbiMH ypaB- 
iieHHHMH b nacxHbix npoH3BOAHbix, aAre6paHMecKHMH ypaBiieHiuiMH h ap* 
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0;iHaKo HaH^oJibinee pacnpocTpanenne b nacTOBinee BpeMB HMem ManiHHbi, npcA- 
iiasnaueHHbie ajih pemenHH sa^aq, oimcbmaeMbix o6biKHOBeHHbiMH AH4)4)epeHUHajibHbiMH 
ypaBHeHHHMH, T. K. nOCJICAHHe OTHOCBTCH K ABH^CHHIO B npOCTpaHCTBC paSJIHBHbTX TCJI 
H MexaHH 3 M 0 B, a TaK>Ke k nepCMemeHHK) flemecTBa uemjxy paajinqHbiMH o6^eMaMH. K wa- 
uiHiiaM 3TOH rpynnbi othochtcb yctaiioBKH HOT-S, ’ MnT-9, MOT-IIM, MH-1, MH-7, 
MH-8, MH-M. 

Menee pacnpocTpaHCHbi cpeAH , anajicroBbix MareMaTHuecKHx MaujHH xaKne, KOTopbie 
npeAHaanaMenbi pemeHHH aajian, CBBaanHbix c pacnpocTpaHCHHeM b npocTpaHCTBeiinoH 
cpeAe renjia, jkhakocth, sjieKTpOMarHHTHbix fiojieH,' MexaHHMecKHX HanpB>i<eHnH ii x. n. 
3 xh MaiBHHbi peiiiaidx AH(l)$epeHUHaAbHbie ypaBHeHiin -B qacxHbix nponsBOAHbix. K mhm 
oxHOcnxcB, B MacxHOcxH, 3Ji'eKxpoBHxerpaxop-cexKa‘ 3H-12.. 

K MaiAHHaM,' peiu’aiomHM CHCxeMbi .jiHHeHHbix ajireCpaHiiecKnx ypaBHCHiiH c nocTonn- 
HbiMH Ko3c})(})HUHeHxaMH,' oxHocHxcji ycxaHOBKa MJl-2. 

JXjifi cymecxBeHHoro* pacujHpeHHH • o6AacxH -npHMeHeHHH nepemicAenHbix b KaxaAore 
anaAoroBbix MaxeMaxHBecKHx Maui.iiH HMeexcn; Aonp^aHuxeAbHaa annapaxypa, k KoxopoH 
OXHOCBXC5I KOMn^eKx H- Ha6op HeAHHeHHbix 6 aokob (KHB h HHB), 6aok penicxpauHH h 
BO cnpoHBBeAeHHH (BPB), oAHOcxeneHHbiH SAeKxpoMexaHHqecKiiii AHHaMHMecKHH 6 jiok 
{ 3X[B-1), SAeKXpOHHO-AyMCBOH MHHHMHSaXOp (3J1M) H 6 j 10K nOCXOHHHOrO sanaBAblBaHHB 
(Bn3-1). Ms BbiqHCAHxej^eH padoBHx pe^HMOB ‘sAecb ocBemaexcH yHHBepcajibHbiii npH6op 
BnPP- 2 , npHMeHBeMbuV A'JiH onpeAejieHHB' pen^HMo^ pesaHHH mcxsaaob. 

PesyjibxaxoM' pemeHHH- saAaBH Ha' SAeKxpHqecKOH anajiCFOBOH MaxeMaxunecKOH Ma- 
mHHe HBAHioxcH-’ sJieKxpHqecKHe .Hanp’jiJKeHHH -na: ee- BbixoAax. • 3xh HanpHs^eHHH mo>kho 
H aCjiiOAaxb h saMepHXb npk homoiuh HSMepHxeAbHbix npHdopOB h ' iiHAHKaxopoB, sa^HK- 
CHpoBaxb npH noMouiH ocuHAJioppa{})a'*Ha ' HAekKe hah’ dyMare/sa'nHCAXb Ha SAeKxpoHHOM 
noxeHHHOMexpe hah na- kakoiM-AHfio ApyroM perHCxpHpyiomeM* npubope. Hama npoMbim- 
AeHHOCXb AAH SXOH UeAH 'HSrOXOBAHeX CepHHHO pHA SAeKXpOHHblX ■ HHAHKaXOpOB H pern* 
cxpHpyiomHx npHdo.p.OB; nacxB Koxopbix ocseiAaejCH * b ’ iy: pasAeJi’e AaHHoro KaxaAora. 

OxAeAbHo B .KaxaAore ■ AaexCH ■ onHcaHHe npH^opOB HHcjDpaHHSKoro AHanasoHa qacxox. 
Hameft npoMbimAeiiHOCXbio - BbinycKaexcH- KOMriACKX' 3 xhx -npH66pbB,'‘KOxopbiH npeApasHa- 
qaexcH aah chhxhh HacxoxHOH h ’nepexoAHoft- AHHaMHnecKHX xapaKxepncxnK CHCxeM aBxo- 
MaxHHeCKoro peryAHppBaHHH hah' hx oxAeAbHbix Hacxeft. KpoMe xoro» npH homoiuh 3xhx 
npHfiopoB M0>KH0 HpoHSBOAHXb pasAHHHbie HSMepeHHfl B AHanasoHc qacxox MCJKAy HyAeM 
H HHJKHCH rpaHHuen sBykOBoro AnanasoHa, x. e. npaKXHqecKH ox 0,01 ao agchxkob repu. 

CHHMaeMbie npH noMomn sxoro KOMnAeKxa apnOopOB AaHHbie hosboahkdx BbiOnpaxb 
HaHAyqmHe xapaKxepHcxHKH jxm chcxcm aBXOMaxnqecKoro peryAHpOBaHHH h CAeAfliUHX 
CHCXeM. 

B KOMHAeKx npHdopOB BXOABx: (JiasoMexp-qacxoxoMep HO-2, reHepaxop nepHOAH- 
qecKHX KOAeOaHHH HrnK-2, abohhoh nHKOBbiH BOAbXMexp XIMB-IM, KoMnencauHOHiibiH 
Bbifip’HMHXeAb KB-2 H 3AeKXpOHHO-CXa6HAH3HpOBaHHbIH BbinpHMHXeAb 3CB-1M. 

yHHBepcaAbHbie uH(J)pOBbie MamHHbi, HMeiomne OoAbmoe SHaqeHHe h HBAHiomi-iecH 
BecbMa ueHHbiMH npn xombbix pacnexax, b KaxaAore npeACxaBAeHbi onHcanneM MamHUbi 

«ypaA». 

MaxeMaxHHecKHe MamHHbi, nepeMHCAeHHbie b KaxaAore, Moryx mHpoKo npHMeHHXbCH 
AAh pemeHHH mhophx HH>KeHepHbix h (|)H3HqecKHx saAaq, ‘ BOSKHKaioiuHx npH cosAaHHH ho- 
Bbix MamHH H arperaxoB; a xaK>Ke aah paapaOoxKH npnOopOB h CHCxeM aexoMaxHMecKOro 
ynpaBAeHHH pasAHHHbiMH npoHSBOACXBeHHbiMH npoueccaMH. AsxoMaxHHecKHe peryAHXopbi, 
nocxpoeiiHbie c HcnoAbsosaHHeM 6aokob xskhx MamHH, Moryx HaflxH ueHHoe h pasHooOpaa- 
Hoe npHMeneHHe. 

MaxeMaxHHecKHe MamHHbi oOAerqaiox yMcxBCHHbiH xpyA aioagh, yAyqmaiox ycAOBiiH 
xpyAa H noBbimaiox cro npoHSBOAHxeAbHOcxb. 

3(|)4)eKXHBH6e npHMeH'eHHe anaAoroBbix MaxeMaxHnecKHx MamHH b pHAe BeAymnx 
HCCAeAOBaxeAbCKHX yqpeA^AGHHH namen cxpanbi y>Ke c3kohomhao mhofo rocyAapcxBCHHbix 
cpeAcxB H BpeMCHH H cyine'cxBeHHO cOAerMHAo h ycKopHAO aaBepmeniie snaqHxeAbHoro 
MHCAa qpesBbmaHHO Ba>KHbix HccAeAOsaHHH. HoaxoMy cAeAyex noHceAaxb eme OoAee mH- 
poKoro npHMeneHHH nepeMiicAehHofl b KaxaAore annapaxypbi b HayqHofl h npoHSBOACXBeH- 

HOH AeflXeAbHOCXH B paSAHHHblX oOaSCXHX HapOAHOFO X03HHCXBa CXpaHbl. 


rio eonpocy o(^opMJieHUH sanasoB odpaiu^anibCH s F /lae- 
npii6opc6um Focnjiana CCCP, z. MocKsa, riA. Hozaua, 4, 
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ajIEKTPOHHfla MOflEJlHPyKDmflJl VCTAHOBKA 

MnT-5 


3 .neKTpoHHaH Moziejii-ipyioinaH ycTaiiOBKa 
HFIT-S ^BjiJieTc?! aiiajiGrOBOH MareiviaTHqe- 
CKOH MauJHHOH cipyKTypnoro THna, npe/i- 
HasHaqeiiHOH Jia 6 opaTopHbix hccjicao- 
BaHHH odl^eKTOB H CHCTeM, AHUaMHKa 
KOTOpbIX OnHCblBaeiCH o 6 bIKHOBeHHbIMH JIH- 
i-ieHHbiMH AHcj)c{)epeHUHajibHbiMH ypaBHCHMyi- 
MH C nOCTOqHHblMH H nepeMCHIIblMH KOSCjj- 
cj)HUHeHTaMH BHAa: 

9 


TAe: i~ 1,2,..^^; x,— HCKOMue (J)yHKUHH 

BpeMeHH /; f(t) — nepeMeHHbie 

K03(J)cj}HUJieHTbi H B03Myii;aioii;He BosAeiicT- 
mn. 

MaLLIHHa KOHCTpyKTHBHO BbinojiHeiia B 
BHA.e KOMnjieKia HeOoAbLUHX h JierKo xpaHC- 
nopTHpyeMbix oTAejibHbix 6 jiokob. 

OCHOBHbIM GJieMeHTOM CXCMbl HOT-S 

yiBjiHiOTCH TpexKacKaAHbie ycHJiHxejiH no- 
CTOHHHoro TOKa, HMeiOLAHe cjieAyiOLAHe a^h- 
Hbie: craTHqecKH-H .^K03cj)4)HUHei-iT ycHjie- 
HHH OKOJio 40 000; nojiocy nponycKanHn, 
npH irajiMMHH oOpaxHOH cb^ish, okojio 150 
ApCHCj) «HyjIH», npHBeAGHHblH KO BXOAy yCH- 
./iHxe./]H, 2 — 3 M6 sa \0 mhh. Baokh nepe- 
MeHHblX K03Cl)C})HUHeHXOB nOCXpOCHbl Ha cxo- 
ce K A H 0 H H bi X n p o B 0 Ji 0 q H bi X ag a h x e Ji q x i-i a - 
npq>KeHHq. h maroBbix HCKaxeAHX. SaAaii- 
Hbie c|)yiiKUHH BpeMeHH annpoKCHMHpyioxcq 
npH 3XOM cxyneiiqaxbiMH xpiiBbiMH c nocxo- 
HHiibiM maroM no och aOcuHcc, paBHbiM '0,1-; 
0,25; 0,5; 0,75 hah 1,5 cex. . -r ’ ' / ’ 


nOCTOHHHbie K03Cl)(j)HUHeHXbT saA^ioxcH iia 
6 A 0 K a X ACA H X e A e ft 1 1 a n p q >h e ii h q x p e x 3 h a ^ i - 
HbiM AecqxHqiibiM hhcaom b AH^inaaoiie ox 
0 AO 1. 

ripoAecc HHxerpHpoBaHHq moh^ct npoHc- 
xoAHXb ah6o b HaxypaAbHOivi, ah6o b npe- 
o6pa30BaHHOM (aaMCAAei-n-iOM HAH^ycKopeii- 
hom) MacmxaOax BpeMei-iH. 

MauiHiia npuroAHa AAq conpq>KeHHq h 
coBMecxHoft paOoxbi b oOiiieft cxeMe c nc- 
CAeAyeMbiMH npH6opaMH ynpaBAeiinq hah 
aBxoMaxHqecKoro peryAnpoBaiinq. 

CxeMa MaiiiHHbi AonycKaex aBxoMaxiiqe- 
• CKoe noBxopeHHe peiueHHq c Ha6AiOAeHHeM 
peayAbxaxoB na xpyOKe SABKxpoHHo-Ayqeao- 
ro HHAHKaxopa, a xaKA<e cj}HKcauHio b ncoO- 
xoAHMbie^MOMeHXbi BpeMCHH. HCKOMbix xiepc- 
MeiiHbix B npouecce HuxerpHpoBaHiiq 'c no- 
CAeAyioinHM npoAOA>KeHHeM, no HveAaiiiHO 
onepaxopa, npepBannoro npouecca peiuei-mq. 

Hadop 3aAaqH na _ MaujHHe ' BKAioqaex b 
ce6q noAroxoBKy oxAeAbiibix penjaiomiix 
Saokob, ycxanoBKy h HaOop K03cl)(l)HUHeHX0B 
CHCxeMbi, a xaK>He mnypoByio KOMMyxaunio 
MeA<Ay BXOAaMH h BbixoAaMii peLuaiomnx 
6 aOKOB B COOXBexCXBHH C BHAOM MOACAH- 
pycMoft cHcxeMbi. 

K MaaiHHe npHAaexcq kombackx annapa- 
xypbi A«nq npoBepivH h HacxpoftKii ee ochob- 
Hbix 6 aokob. • 

McxoqiiHKaiviH nHxai-iHq qBJiqioxcq abb 
OAOKa xHna 3CB-1M. 

- , ■ npH iiaAiiqHH AonoAiinxeAbiioro KOMnACK- 
xa AieAiineHHbjx 6aokob xima KHB na 
HffT-5 MOACHO pemaxb-- pqA HeAin-ieftHbix 
' saAaqV • 


TEXHMMECKME MHHblE 

MaKCHMa^bHbiH nopaaoK pemaeMbix ^Aiici}(l)epeHuiia^bHbix^ .ypaoHein 
^Al'A^^te^bH0CTb HipTerpHpo b naTYpajibiioM' MaciiJTa6e BpeMeiiH rq; 
. a^cpeMeHUbix K03())cj)iiqHCHTax . . . . . 

KoAH^ieCTBO ‘ ^yUKUHOHaAbHblX 6 aOKOD B MaLUHUe: ' 

’• 'on’epauHOHHbix -ycHjiHTejieH . - . • . . . . . . / . 

■yVepeMeHHbix.' KoacfiA^H'uHeHTOB . 'A' ... \ 

. , .nOcfoBHHblX^^ KOa^HU’HeHVoB . (xpeXAeKaAHblx) , . . . . , . . 

noTpe^AHeMaH. MOLUHOCTb: ■“ .'■■■. ' : 

, OT oAHO(})a3H0H ' ceTH* 220 s 50 aq . ; 

‘ OT HCTOMHHKOB nOCTOBHHbrO ' TOKa ' 26 ' 

HeoSxoAMMaB nAomaAb aab ycxaHOBKii KOMHAeKTa na ctoag 
B ee KOMiiAeKTa (des hctohhhkob niiTaHiin) 


AO' 150 ceK. 


. . 2 .K(}a 

20 a 

2000 X 400 MM 
OKOAO 500 K^ 
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lI/HypoSbie coeduneMUff 

Ka5e/ibHbie coeduHemfi 
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ajlEKTPOHHflH MOflEJlHPyJOmflH 
yCTflHOBKfl 

MnT-9 

JiHHeHHaH ajieKTpoHHan MOAe^nHpyiOLuan 
ycraHOBKa MFIT-Q siBjineTCH aHajioroBOH 
MaTeMaxHHecKOH MauiHHOH CTpyKxypHoro 
T.Hna, npeAHasHaucHHOH jia6opaxopHbix 
HCCJieAOBaHHH AHHaMHKH CAO>KHbIX 06X36X108 
H CHCxeM asxoMaxHqecKoro peryjiHpoBai-iHH H 
ynpaBJieixHn, ABH>KeHHe Koxopbix onHCbiBaex- 
CH 06bIKH0BeHHbIMH JlHHeHHblMH AHCf^^^epeH- 
UHajIbHblMH ypaBHeHHHMH C nOCXOHHHbIMH H 
nepeMeHHbiMH K03(})(J)HU.HeHxaMH bhab: 

16 

^ = 4- /,(/), 

; = 1 

tap: i=l, 2... 16; x,-, Xy— HCKOMhie (Jiynx- 
UHH BpeMCHH aj (t), /,♦ (/)—nepeMeHHbie 
K03(J)({)HU.HeHXbI M BOSMyU^aiOlAHe BOSAeftcX- 
BHH. 

MaiiiHPia KOHcxpyKXHBHO BbinoJiHPHa b 
BHAe OXAejlbHblX CeKUHH H 6jiokob, 

OcHOBHbIM SJieMeHTOM CXCMbl MaiUHHbl 
HBAHexcji ycHJiHxe'Jib ‘ nocxoHHHoro xoxa c 
aBXOMaXHqeCKOH HHAHBHAyaJIbHOH CXa6HJlH- 

sauHCH «HyAH» npn noMomn sjiexxpoMexa- 
HHHecKoro BHdpaxopa xHna By-6,3 saBOAa 
«KpacHaH 3apH». Ko34)(})HUHeHx ycHjienHH 
x'aKoro ycHJiHxeJia na ' hocxobmpiom xokc pa- 
Ben 10.10^ ApeiicJ) «HyjiH» ycHJiHxejiH, npH- 
BPAeni-ibiH KO BxoAy, He npeBOCxoAHx 
200 MK6 sa 10 MHH. 

MamHHa Aonycxaex annpoKCHMauHio sa- 
AaHHbix rpacj^HKOB nepeMeHHbix kos^i^huh- 
enxoB cxynenqaxbiMH KpHBbiMH, hmpioluhmh 
pasJinqHbfe HHxepBajibi paaOHeHHH no och 
B peMeHH. MsMeHCHHe BeAHHHHbl 3XHX 
HHxepeajiOB ocyiuecxBjiHexcn nporpaMMHbiM 
nepeKAioMCHHeM ui’aroBbix HCKaxejien ochob- 
. HblX. 6 jIOKOB nepeMCHHblX KO3(|)4)HUHeHX0B 
■' (jGB-5-0) npn’ noMoiHH AonoJiHHxejibHbix 

; ' ' nporpaMMHbix 6 aokob (CB-S-O), FIocxoAh- 

Hbie'K03^ct?HUHeHTbf 3aAaK)TC5i Ha AGJiHxeiinx 

HanpH>KeHHn xpexsHaHHbiM AecnxHHHbiM hhc- 

AHariasoHP ox 0 ao 1. ' • ■ . . .. „ — ^ ^ 

• npouecc HHxerpHpoBaHHH Mo>Kex npoHc- B 3xom .cjiy^ae nopHAOK pemaeMbix AHclDcj3e- 

xoAHXb jih6o b HaiypajibHOM, ah6o b npe- penuHaAb'Hbix ypaBHeH'HH yMeHbiuaexcn ao 8. 



06pa30BaHH0M (saMCAACHHOM HJIH ycKopcH- 
hom) MacmxaOax ■ BpeMeHH. . 

MauiHHa npHXOAHa aah conpn^KeHHH h 
coBMecxHOH pa 6 oxbi c iiccjieAyeMbiMH npn- 
6 opaMH ynpaBJieHHH hjih aBxoMaxHHecKoro 
peryjiHpoBaHHH. 

MaiiiHHa Mo>Kex pa 6 oxaxb nax b pe>XHMe 
OAHopaaoBoro pemennH, xax h b pen^HMe 
aBxoMaxHHecxoro noBxopenHH pemeHHn c 
HHAHxaAHeft pesyAbxaxa Ha xpy 6 xe 3Aex- 
xpoHHo-AyHeBoro HHAHxaxopa. HMeexcn xax- ‘ 
>Ke B03MOH<HOCXb (^HXCaUHH B HCOOxOAHMbie ' 
•MOMeHXbi BpeMCHH HcxoMbix nepeMPHHbix 
HHxerpHpoBaHHH c nocjieAyiouj,HM npoAOA- 
>KeHHeM, no JxeAaHHio onepaxopa, npepsan- 
Horo npouecca pemeHHH. PexHCxpauHn pe- 
uieHHH npoHSBOAHxcH Ha cooxBexcxByiou.i,eM 
npHdope, He BxoAHmeM b cocxaB MauiHHbi 
(HanpHMep, na mAeficJioBOM ocuHjijiorpacjDe, 
caMOHHCue h aP-) • 

CoeAHHeHHH MeH<Ay co 6 oh bxoaob H Bbl- 
xoAOB pemaiomHx 6 aokob, b cootbcxcxbhh c 
BHAOM MOAeAHpyeMOH CHCXeMbI, npOHSBO- 
AHXCH uiHypaMH Ha xoMMyxauHOHHOM nojie 
MaUJHHbl. 

OcHOBHbie (fiynxuHOHajibHbie 6aoxh 06 x 3 - 
eAHHHioxcH b cexuHH no 12 onepauHoi-n-ibix 
ycHAHxejieS hjih 6jioxob nepeMeHHbix xoacj)- 
(ijHUHenxoB xaH<AaH, Marasni-ibi 6aoxob no- 
cxoHHHbix xo34)45HLi,HeHxoB xax>xe HMeiOX no 
12 AeAHxeAeft HanpHH<eHHH, 

ToHHocxb MOAejiHpoBaHHH saBHCHx OX xa- 
paxxepa HCCJieAyeMon saAaMH h b phag 
cjiynaeB MOH<ex' Aocxnraxb 1 3%. 

K MaiiJHHe npHAaexcH BcnoMoraxejibHan 
annapaxypa aah npoBepxH h HacxpoiixH ee 
OCHOBHbIX 6 j10XOB. 

SjiexxponnxaHHe ocymecxBjiHexcn ox ne- 
xbipex 6 aoxob xnna 3CB-1M. 

C noMOiUbio xoMnjiexxa HejiHHCHHbix 6ao- 
kob KHB, Ha MauJHHe MllT-O m6>xho pe- 
maxb pHA HPAHHeHHbix aaAan. 

OocxaBAHexcH xax b hoahom xoMOjiexxe, 
xax H B BHHe nojivxoMnjiexxa ('MFIT-QM). 
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Cemb 
Z20b 50 au 


Cemt, nocmoPHHDBO ffmO 
266 



lijuypodbiP coeduHenuR 

Ha 6 c/ibHbiQ capdaHRHu ^ 


MHT-S 


^ ceKtiuu 6 mHc 6 ne 
peMRHHblJt H03Q}IJ}U~ 
tiuenmod ' 

USwm „ CB '5~0 
2 Uuim . „ C 6-5 -n 


TEXHMMECKME AAHHblE 


MaKCMMajibHbiH riopjiAOK pciiiacMbix 

An(|>(l)epeHUiiajibMbix ypaBneniiH 10 

MaKCHMaAbHaa AAiirejibHOCTb nnxe- 
rpupoBamiH b HaiypajibHOM Mac- 
LUTaOe BpeMGHii ripii nepeMenHbix 
K03(j)({)HUHeHTax 200 refc. 

KoAtmecTBO (t)yHKmiOHajibHbix 6 jio- 
kob: 

onepauHOHHbix yciijiMTeAen . 4 ft 

nOCTOHHHbIX K 034 ^(}^HmieHT 0 B . 48 

nepeMCHHbix K 034 ) 4 )HmieHT 0 B . 48 

rioTpeOjineMaa MomnocTb: 

or OAHo4)a3HOH ceiii 220 o 

50 ;u) 5 


OT HCTOMUMKa nOCTOHHHOrO TO- 

Ka 26 « 50 ff 

I lco6xoAiiMa5i MjioLuaAB XiJUi ycxa- 

MOBKH na CTOAe 7000 X 800 

MAKCiiMaAbHaA Bbicora cOKUini . 1230 .ibn 

Bee (6e3 hcto'iihikob iurraiina) . okoao 1800 K 2 
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H ■ 

3JIEKTPH4ECKR51 BJIOHHRH 
HEJlHHEfiHR5I MOflEJlHPyKDLURH yCTRHOBKR 

Mni-iiM 


3jieKTpoMOAe.nHpyK)Lii;a5i y c t a ii o b k a 
MFIT-llM HBJiHeicH 'SjioqHOH aHajioroBOH 
MareiviaTHHecKOH MaiuHiicft, npeAHaaHaqeH- 
HOH /IJIH HCCJieAOBaHHH 06 lDeKT 0 B, AHHaMHKa 
KOTOpblX OnHCblBaeXC?! HeJIHHeHHbIMH o6bIK- 
HOBeHHbiMH AHtj)cl^epeHUHajibHbiMH ypasi-ie- 

HH^MH C nOCTO^HMblMH H ncpeMeilMblMH 
K034)(})HUHeHTaMH BHAa: 

^ = Fi[x„x^, . . x^,t), 

at 

TAe / = 1, 2,.. 6. 

B KOMn.neKT MflT-llM ^bxoaht cj)yHK- 
AHOiiaJibHbie 6 jiokh xpex oci-iOBHbix rpynn. 

K nepBOH rpynne oxhochxch peiiiaioiAHe 
6 jiokh ycHjiHxejiefi nccxoaHnoro xoKa, Bbi- 
noAHHK)m.He onepauHH cyMMHpoBaHHH, hhxc- 
rpHpoBai-iHH, ycHJieHHa h HHBepxnpoBaHH^, 
a xaK>Ke 6 jiokh AeAHxcAeH nanpB^KeHHH. C 
noMOLUbK) OAHoro SjiOKa onepauHOHHbix 
ycHJiHxeJieH mo>kho ocyii;ecxBJiHXb cyMMHpo- 
BaHHe AO 12 Be.nHMHH C K03Cj)Cj)HUHeHX0M yCH- 
AeHHH 1, 2, 3, 4, 5, 8 -hah 10 no Ka^AOMy 
BxoAy H nocjieAyioiAee HHxerpnpoBaHHe c 
MacmXA6H;blMH kp3$(j)HAHeHXaMH "1 :H.AH .:P0. 
SHaHei-IHH. ^nOCXOHHHblX K034)Ct)HUHeHX0B - 3a- 
Aa‘iGX'_ea -b - bm-ao'^ xpexsHanHbix AecnxHMHbix* 
HHceJi B‘ Ananasone'ox 0 AO 1 (Mepes 0,001). 

Ko BxopOH rpynne oxhochxch 3JieKxpoMe- 
xaimnecKne neAHHeHHbie 6 jiokh- co cjicAnLuen 
CHCxeMOH na pepepcMBHOM inaroBOM ncKa- 

xe./ie, ..ocyiAecxBJinioiAne saBHCHMocxH bhaa 
y~Ca{x^)x^, TAf:' — cxyneHMaxan 

KpHBan, cocxoniAan hb 50 paniibix nnxepBa- 
AOB no ocH nepeMeniioH X\. B.cjiynae, KorAa 


BMecxoXi HMeexcH BpeMH t, xaKOH 6./iOKpea- 
jiHsyex rpacj)HK nepeMeiinoro K'03cj)4)HUHeHxa. 

K xpexbeH rpynne oxnocnxcn 3.aeKxpoii- 
H bie neji h nen h bie 6 jiokh , ocy LuecxBJi a loiune 
nepeMHo>KeHHe AByx nepeMeni-ibix y=CxiX2, 
HjiH BbipaOaxbiBaioLUHe HejinneHHbie cj)yHK- 
UHH ox OAHOH nepeMennoH y=C/{x). B no- 
caeAHeM CAynae (j)yHKUHH / (x) nBJinexcn 
Kycom-io-jiHHefiHOH kphboh, cocxoniuen H3 
12 nepaBHbix npnMbix oxpesKOB. 

OpoAecc MHxerpHpoBai-iHH mo>kho npons- 
BOAHXb jihOo b naxypajibHOM, ah 6 o B npeoO- 
pasoBaHMOM (saMCAAeniiOM hjih ycKopen- 
hom) MacnixaOax BpeMenn. Pe>KHM paOoxbi 
MaiiiHHbi nosBOJinex noAyqaxb peinenMH cwn- 
AHKauHen na xpyOxe 3AeKxpoHHO-AyMeBoro 
HHAHKaxopa. ynpaBAenne paOoxcK cl^ynKuno- 
naAbHbix Oaokob npoHSBOAHxcn uei-ixpajinao- 
Banno c oOiAero nyjibxa ynpaBAenna. 

Maninna BbinoAHena b bhac yAoOi-ibix A-^n 
xpancnopxHpoBaHHH oxAejibUbix Ojiokob, h 3 
Koxopbix coOnpaexcn cxeivia b cooxBexcxBHM 
c MOAeAMpyeMOH saAaneH. 

Ona npnroAHa aah conpa>KeHHn h cob- 
MBcxHOH paOoxbi c HccjieAyeMbiMH npnOo- 
paMH ynpaBJieHHH h aBxoMaxHMecKoro pery- 
JiHpoBaHHn. 

Miweex KOMnAeKx BcnoMoraxeJibiiOH anna- 
paxypbi AAH..npoBepKH h nacxpoHKH ee oc- 
KOBiibix Oaokob. 

Ko M M y X a u H a cj) y n k u h o n a ;i b n bi x 6 ji o k o b 
M e>KAy co 6 oh ocyutecxBjmexcn c noMOiAbio 
nj II y p o B . XI./I n m OA e.a npoBaiinn 6 o.a ee c ji o >i< - 
Hbix saAan abc Maoiniibi MFlT-llM Moryx 
BKjncMaxbcn na napajuiejibiiyio paOoxy. 


TEXHHHECKHE MHHblE 

MaKCHMajibHbiH nop^ziOK peiuaeMbrx aM4>06p6auHajibHbix ypaniieHiiH 6 

/IjiHTejibHocTb HHTerpHpoBaHMH npM nepeMeHHbix KostpcpiiuneiiTax . j\o ^100 ceK 

KpJiHHecTBo cf^yHKUHonajibHbix 6 jiokob: 

ocnOBHbix - onepauMOHHbix ycHjiHTCJieft (3 

ne.hHHeHHbix saBHciiMoCTeH - (sjieKTpoMexaHHqecKiie Gjiokh) . . 6 

iiepeMHOKeHHfi (sjieKTpo.HHbie 6 jiokh)' : 6 

HejlBHCHHOH . c()yHKmiH. OT OAHOH riepeMeHHOH (SAeKTpOHHbie dAOKll) (3 

nocTOHHHbix KoscpcpHuiieHTOB (AejiHTejiH Hanpn>KeHiiH) .... - '6X4 

noTpeS/iHOMaH MomnocTb ot OAHOcpasHOH CCTM 220 a 50 . . . . 6 Kna 

HeoOxoAHMan njiomaAb a^h ycraHOBKH na CTO.ne . 4000 X 500 mm 

Bee (6Q3 HCTOHHHkOB IIHTaHHH) 350 Ke 
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Cemt 

2205 SOzu, 



— Wnt/poBbie coedunetiuff 

■ Ha6e/ibHt)ie coeduHSHUR 
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ajlEKTPOHHftJl MOflEJlHPytOmflJI yCTAHOBKrt 

MH-1 


■ ' -SjieKTpbHHafl MOflejiHpyioinaa ycraHOBKa 
MH -1 HBJiHeTCfl aHaJioroBOH MaxeMarH’-ie- 
CKOH MaiUHHOH CTpyKiypHO-CeKUHOHHOrO TH- 

na H npeAHasHaMaeica AJiH 'MoAeJinpoBaHHa 

CHCieM oCblKHOBeHHblX HejIHHeUHblX 

peHUHajibHbix ypaBHeHHH BHAa: 

o dt .... 

me i = 1 ‘, 2 ,.. 12 . 

B. MauiHHe HMeioTCH 6 jiokh, Koiopbie o 6 ec- 
newBaFOT BbinojineHHe: jio 20-npoH3Be;],eH:Hfl 
HJIH AeJICHHH, 11 HejIHHeHHbIX SaBHCHMOCTefi 

4)yHKU'HH oahoh nepeMeHHOH, 15 saBHCHMO- 
ciefl cneuHajibHoro BHAa (jik)(})t, momcht cy- 
xoro TpeHHH, orpaHHqeHHe, sona HeqyBCx- 
BHieAbHOCTH, TpHroHOMeipHqecKHe npeo6pa- 
BOBaHHH, AH(f)(f)epeHUHpoBaH'He h Ap.). 36 
nOCTOHHHblX H 6 nepeiVieHHblX KOacj^clDHUHeH^ 
TOB. 

HccACAOBaHHe npoiieccoB Ha SAeKipoMO- 
AeAHpyioiAeH ycxanoBKe MH-l mokct ocy- 
lAeCTBAHTbCH KaK B HaxypaAbHOM, xaK H 
npeo 6 pa 30 BaHHOM -MacujTa^ax BpeMeHH. 

OCHOBHbie 6 j 10 KH HBAHIOXCH SAeKXpOHHbl- 
MH. CneuHaAbHbie nepexoAHue 6 aokh MauiH- 
Hbl ((J)HAbXpbI, MOmHbie yCHAHXeAH) 00330 - 
.noFOx conpnraxb ee c HCCAeAyeMbmo npo- 
6 opaMH ynpaBAeHHH hah aBxoMaxHoecKoro 
peryAopoBaHHH,. 

.‘Ha 6 op MOAeAHpyeMOH cocxeMbi ypasHe- 

HHH npOH 3 BOAHXC 5 I B COOXBeXCXBHH X 6 aOK- 
cxeMOH pemaeMOH saAaoH Ha o 6 meM kom- 
MyxauHOHHOM noAe, Koxopoe pacn 0 A 0 >KeH 0 
B CeKUHH AHHeHHbIX 6 aOKOB. 

'SAeKxpoMOAeAHpyiomaH, ycxanoBKa MH -1 

nOSBOAOeX, .B ■ SaBHCHMOCXO . ox. MXHOBeHHOrO 
SH'aHeHHH HCKOMbIX. BeAHHHH HAH. B SaBHCH- 
MOcxH ox.-.aaAaHHoro BpeivieHH, aBxoMaxHHe- 
CKH ocyuxecxBAHXb- MacmTa 6 Hbie npeo 6 pa 30 - 
BaOHH HCKOMbIX OepeMeHHblX HAH HeCKOAb- 
KO ' HSMeHHXb ' CXpyKXypy MOAGAOpyeMOH 
CHCxeMbi * (oanpHMep, yBeAHMOBaxb . hah 
VM eHBLUaXb nOpHAOK CHCXeMbl, HSMCHHXb 
HHCAO HeAHHem-IblX SaBHCHMOCXCH H T. O.). 

MaujHHa BbinoAHeHa b'shac 6 oxAeJJBHbix 
ceKUHH, coeAHHeHHbix MOKAy C 060 H Ka 6 e- 
AHMH. . 


CeKUHH AiHOeHHblX 6 aOKOB H ynpaBACHHA 
MO>Kex OpHMeHHTbCH CaMOCXOAXCAbHO 3 Ka- 
uecxBe AHHeHHOH sAeKxpoMOAeAHpyioTAen 
ycxaHOBKH (MJI-1) 12 nopuAKa c 36 nocxo- 
HHHblMH H 6 OepeMeHHblMH K03Cj)Cl)HUHeHXa- 
MH. B COCXaB 3X0H CeKUjHH BXOAHX: 12 HHXe- 
rpopyiomHX ycHAHxeAen, 24 cyMMHpyiomHX 
ycHAHxeAH (16 ycHAHxeAeu c AsyMH, 4 — c 

UeXbip'bMH “h 4 — C' BOCeMbK) BXOAaMH), 
2 yC'HAHxeAH orpaHHqei-iHH, 6 6aokob nepe- 
MeHHbIX K034)C})HUHeHX0B, 6 6 aOKOB nOCXOHH- 
HblX K03(|)C})HUHeHX0B- H SAeKXpOHHO-AyueBOH 
. .. - HHAHKaxOp. 

• CeKUIHH -fiAOKOB nepeMHOH<€HHH H AGACHHA 
COAep>KHX 20 -SAeKXpOHHblX yCXpOHCTB, ocy- 
LUeCXBAHIOLUHX OOepaUHH nepeMHO>KeHHH 
AByx oepeMeHHbix BeAHUHo hah AeAeHHH hx 
opoHBBeAeHHH Ha xpexbio oepeMenHyio BeAH- 
HHHy. 

CeKUHH HeAHOeHHblX 6 aOKOB COAepX^HT 
11 HeAHHeHHbIX SAeKXpOHHbIX ycxpoHCXB, 
opeAHaaHaueHHbix aah BOcnpoH3BeAeHHH hc- 

AHHCHHOH (])yHKUHH OX OAHOH OepeMCHHOH 
oyxeM KycoAHO-AHHeHiiOH annpoKCHMauHH. 

CeKUHH AOnOAHHXeAbHblX ^ 6 aOKOB COA^p- 
/KHx cAeAyFOLune HeAHHeuiibie ycxpoHCXBa: 

a) 6 6 aokob (})yHKUHH bhau Sin x h Cos x; 

• ' • 6) 2 6AOKa AKx^xa^A^^iH BocnpoH3BeAeHHH 

nexAH rHcxepesHca c peryAnpoBaHHCM ujh- 
pHHbl 30Hbi:AK)(^Xa H K03(^4^HUHeHXa yCHAe- 
hhh; . , . 

b) 3 6A6Ka'30HbI I-ieqyBCTBHXeAbHOCXH h 
O rpaHHUeHHH. B KOXOpbIX MO>Kex MCHHXbCH 
IHHpHHa 30HbI HeuyBCXBHXeAbHOCXH H oaK- 
AOH xapaKxepHCXHKH. BbixoAHoe iianpHHce- 
Hiie 6A0Ka MOA^ex 6bixb orpaoHueHO ria aio- 
6om saAaoHOM ypoBHe; 

r) 3 AH(t)c})epeHUHaAbHbix 6AOKa, ocyme- 

CXBAHIOLUHX AH(|)(|)epeHUHpOBaHHe C nOCXOHH- 

HbiMH BpeMCHHi T 1; 0,1 H 0,01 ceK.; 

a) 6 BbixoAHbix ycHAHxeAen, Koxopbie ao- 
nycKaioT noAKAioueHue Bi-ieuiHeH narpysKH 
ox 1 KOM H oOecneuHBaioT xok narpysKH ao 
100 Ma; 

e) 3 6AOKa 4)HAbXpa A^HH (jDHAbXpOBaHHH 
4 )ohoboh cocxaBAHiomeu b noAeai-iOM CHnia- 
Ae. 
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Cemb 
2201) 50 lu 



MH-1 


CoeduHBHU^ uiHypaMU u/!U> 

omde/fbHbiMU npododaMu> 
Kade/ibHbie coeduHeHU9 


Momu^^ecKoao oeey/iiipo- 


TEXHMHECKHE MHHblE 


MaKCHMHJibHbiH nopyiAOK pemaeMbix AH$4)epeHmiajibHbix ypaBHeHiift . . 1,2 

riOTpeOjiHeMan MOiuHOCTb ot Tpex(j)a3HOH ceiii 220 0 50 24 ‘’IS Koa 

HecOxoAHMaa njiomaAb noMeiucHHH jijih aKcnjiyaTaumi MaiiiHHbi ... 30 

jBec 3000 kz 
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MflJ10rflBftPHTHfl5I HEJlHHEftHflH 
aJlEKTPOHHflJI MOflEJlHPyKDIUflfl VCTAHOBK/l 

MH-7 


HejTHHeHHaH sJieKTpoHHaH . MOAejinpyio- 
luan ycxaHOBKa MH -7 HEJinexcH aHajioroBOH 
MaxeMaxHqecKOH MauiHHOH, npeAHasHa^eH- 
HOM A*^H HCCJieAOBaHHH AHHaMHKH CHCXCM H 
oS'bCKxoB aBxoMaxHMecKoro peryjinpoBaHHH, 
ABH^eHHe KOXOpbIX OOHCblBaeXCH 06bIKH0- 
BCHHblMH AHCj)(|)epeHUHaJIbHbIMH ypaBHeHHH- 
MH, HMeiOIAHMH He60JIbUJ0e KOJlHqeCXBO .He- 
AHHeHHblX SaBHCHMOCXeH: 

dx 

= rae / = 1,2, ..6. 

dt 

JXj\n peoieHHH 6 ojiee cjio>KHbix HejiHHeH- 
Hbix CHCxeM BosMO^Ha napajiJieJibHaH pa 6 o- 
xa AByx HjiH 6 ojiee xaxHx ycxaHOBOK. 

B 3 JieKxpoMOAeJinpyioiii.yio ycxaHOBKy 
MH -7 BxoAHx: pemaioiAHH 6 jiok, sjiexxpoH- 
HO-JiyqeBOH HHAHKaxop H -5 h 6 jiok nnxaHHH 
3 CB- 6 . 

B peuiaioiueM 6 jiOKe HMeexcfl 16 ycHJiHxe- 
Jieft nocxoHHHoro xoKa, BbinojiHHiOLAHX one- 
pauHH HHxerpHpoBaHHH, AH 4 ) 4 )epeHUHpoBa- 
HHH, cyMMHpoBaHHH H .,Macmxa 6 Hbix , npeo 6 - - 
pasoBaHHH, ycHAHxeJiH HMeiox • xpexk'ac- 
KaAHyio '^exe'My co GxaxHHecknM kos^^hah- 
enxoM yciiAeHHH Sea ’ofipaxHbix CBHseH dKdJio- 
40 000 , ridjioey* -nponycKaHHH npn , HajiHAHH 
oxpHAaxe<nbHOH .^pdpaxHOH cbhsh . okojio. 
150 H "Apeft^) «HyjiH», npHBeAei-iHbiH ko 
B xoAy ycHjinxejiH, 5 m 6 aa 10 MHnyx. B pe- 
uiaioiueM 6 £OKe ' HMe^ , BoceMb 

AHdAHbix.sjieMeHXOB, Koxopbie npn cosMecx- 

HOM BKJIld^eHHH C yCHJIHXeJIHMH n 03 BOJIHK)X. 

MdAe^HpoBaxb neoAHoaHaHHbie hjih paapbis- 
Hbie',^ (lyHKUHH nexjiH rncxepeaHca, - cyxoro 
xpeHHB,’ adHbi HeqyscxBHxejibHOCXH h x. n. 

B; koMn^ -MamnHbi hmcioxch^ Gjiokh 
nepeMHo>keHHH Akyx nepeMeHHbix ' (4 iiixy- 


kh) h 6 jiokh BocnpoH3BeAeHHH OAHoanaHHbix 
HeJiHHeiiHbix (j)yHKUHH or oahoh nepeivieHHOw 
(4 mxyKH), cxeMbi KOxopbix nocxpoenbi na* 
JiaMnoBbix AHOABx. 06mee KOJiHnecxBd 
Sjiokob, Koxopbie Moryx 6bixb BK^iOMe- 
Hbi B cxeMy MauiHHbi, paBHO yexbipeM. FIo- 
rpeiiiHOCXb Sjiokob npn HaMeneHHH bxoa- 
Hbix BejiHHHH c HacxoxaMH oxO AolOarf 
He npeBOcxoAHx 1 % no oxHouieHHK) k niKajie 
100 

Hpouecc HHxerpHpoBaHHH MO>Kex npoHc- 
xoAHXb ah 6 o b HaxypajibHOM, jih 6 o b npe- 
o6pa30BaHHOM Macmxadax BpeMCHH, ycxa- 
HOBKa MOJKex pa6oxaxb coBMecxHo c npii- 
6opaMH ynpaBJieHHH hjih aBTOMaxHHecKoro* 
peryjiHpoBaHHH HCCJieAyeMoft CHCxeMbi. JXm- 
xeJibHocxb npouecca HHxerpHpOBaHHH cxe- 
MOH ycxanoBKH He orpaHHHHBaexcn, oAHana 
peKOMeHAye'MaH ee seAHHHHa cocxaBJiner 
OKOAO 200 ceK. 

B MauiHHe. MO>Kex ocyiAecxBAHxbcn ah 60 ‘ 
OAHOpaaoBoe pemeHHe, jih 6 o aBxoMaxHne- 
CKoe noBxopeHHe pemeHHH. KpoMe xoro, Ma- 
iHHHa HMeex cxeMy coBoaAei-iHH, c noMombio* 
KOxopoH B npouecce pemeHHH Moryx npoHa- 
BOAHXbCH: aBxoMaxHHecKoe cpaBHetiHe AByx. 
nepeMBHHbix, npocxoe HaMeHeHHe b cxpyx- 
xypHOH cxcMe pemaeMOH aaAa™ hjih >Ke 
(J)HKcauHH pemeHHH. 

Peayjibxax pemeHHH Monger HadjiiOAaxbCH 
BHsyajibHO Ha SKpane xpydxH sjieKxpoHHO- 
JiyneBoro HHAHKaxopa H-5 hjih. yae perncx- 
pHpOBaXbCH BHemHHMH H3MepHXeJIbHbIMHi 
npHdopaMH, xaKHMH kek mJieH(J)OBbie ocahji- 
Jiorpa^bi, caMOHHCAbi h x. n., Koxopbie b co- 
cxaB ycxanoBKH He bxoahx. 

Ha6op saAaHH ocyLAecxBJinexcH c no- 
MoiAbK) mnypoB Ha KOMMyxaAHOHHOM nojie 
MamHHbi. 


TEXHH4ECKHE flAHHblE 


. MaKCHMajibHbiH nopflApK pemaeMbix ypaBHCHHH 6 

noTpe6jiHeMa5i moiuhoctLot OAHotJiasHOH ccth 220 e 50, . ... 735 ea 

SaHHMaeMaH nJiomaAb na cTOJie ‘ ' 0,5 

faOapHTHbie paaMepbi pemaiomero 'Ojicka ■ 700 X 440 X 380 mm 

Bee KOMnjieKTa 170 k 2 
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MH-7 


I 

♦ 

He dneujHue U3»epume/ib^ 

Htie u/iu pe2ucmpupLiH3Uiu9 

npu6opbi 

CoedaneHuP lunypaMu uau omda/ibUbiMU npoSodaMu 
HadCAbUbte coeduHenuB ° 


Hq ucc/redyeMbtB 
npuCopb! unpad- ^ 
AenuP UAU aSm^ 
^tamu^pcHoeo ps- 
zyAupodaHuf 



Cerpb 

2208 502U 


Baqh 
numoHUP 
. 3CB-6 
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ajlEKTPOHHflH MOflEJlHPyiOmftH 
yCTAHOBKft 
MH-8 


3,neKTpoHHaH MO/ieJiHpyioiii.aq ycxaHOBKa 
MH-8 HB/iHercH 6oJibiuoH aHajioroBoft Maxe- 
iMaxHuecKOH Ma’iuHHOH H npeAHasHaqaexcH 
jx,n9[ peiueHHH cjio>KHbix saAa^i no Hcc.neAOBa- 
HHio CHcxeM H o6'beKxoB aBxoMaxHMecKoro 
peryjiHpoBaHHH h ynpasJieHHH, onHCBiBae- 
Mbix o6biKHOBeHHbiMH HeJiHiieHHbiMH An$c|)e- 
peiiuHajibi-ibiMH ypaBHeiiHHMH BbicoKoro no- 

pjiAKa: 

=Fi{Xy,X 2 . . . , xti,t), TAe 1 , 2 , . . ft 

dt 

C 6oJlbIUHM KOJlH^eCTBOM nepeMCHHbix KOScJ)- 
t|jHi;HeHTOB H HeJIHHeHHblX SaBHCHMOCXeH. 

3jieKxpoMOAe./iHpyK3m,aH ycxaHOBKa co- 
CTOHx H3 6 jiokob, c noMOLUbio KOTopbix ocy- 
lAecxBjiHexcH: 32 onepauHH HHxerpHpoBa- 
hhh; 48 onepauHH cyMMHpoBai-iHH; 48 yM- 

rfO>KeHHri- MS. n0CT051HHbIH K0343C()HUHeHX 
(ycxaHaB.jiHBaeivibiH. .. no..xpeivr. ,-_.Aec5ixHMHbMvi 
paapfiAaivi) h 36 yMHO>KeHHH na nepeMemibiH 
iv03(f)(j^HUHeHx. KpoMe xcxo MaiUHHa Mo>Kex 
ocymecxB.nHXb 12 onepauHft nepeMHO>KeHHH 
AjByx nepeMeHHbix, 10 HeAHHefinbix saBHcn- 
MOCTCH (CI^VHKUHH OX OAHOH nepeMCHHOH, 40 
nejiHHeHHbix saBHCHMOcxeft xHna cHniaxy- 
pbi,, 9 > cneuHajiH3HpoBaHHbix i-ieJiHHeHHbix 
saBHCHMOcxen xapaxxepHcxHK .Jifo4)xa, orpa- 

HHMeHHH H 30HbI HeMyBCXBHXeJIbHOCTH, a XBK- 

>Ke Mexbipe c|)yHKUHH c sanasAbiBaioiAHM ap- 
ryMei-ixoM h qexbipe onepauHH AHc|3cj)epeHUH- 

pOBaHHH. 

COripH>KeHHH C HCC/lCAyeMblMH npHOo- 
paMH ynpaB.neMH^ h aBxoMaxHMecKoro pery- 

./FHpOBaHHH npeAycMoxpeHo 6 MOiunbix Bbi- 

xoAMbix ycH./]Hxe.neH: . 

BjiaroAap^ MajiOMy ApeH(|)y «Hyji^» b 
cxeivie HHxerpHpyioLAHx Ojiokob ycxanoBKa 
MO>Kex npHMeHHXbCH A«nH HccJieAOBaiiHH npo- 


ueccoB, npoxcKaKDLUHX B xeqeiine 30 mhh. h 
6oJiee. 

Bee ocHo-BHbie Ojiokh Mamnubi (Huxerpii- 
pyiOLAHe, cyMMHpyiOLUHe, nocxoai-nibix h 
nepeMCHHbix K03(|Kl)HUHeiixoB, a ■xaK>Ke 
nepeMHo>keHHH) o6ecneqHBaK)x peiiieiiMe p^- 
Aa npaKXHMecKHx saAaq c noBbimeHi-ioii tom- 
l-IOCTbK). 

CHCxeMa ynpaB.neHHH, noexpoeMHan c nc- 
no./Tb30BaHHeM sJieKxpoHHofi nepecnexHOK 
cxeMbi, ox^nnqaexcH Oojibiuofi PHOKocxbK) h 
yHHBepcajibHocxbfo. Qua noBBOJinex npoHS- 
BOAHXb B npoAecce peuiei-iH^ saA^qn pa3- 
AHqHbie HSMeneiiHH MaciiJxa6oB a-^i^ ncKOMbix 
BejiHqHH HJiH HeKOTopbie MBMeneuHR b cxpyK- 
xype Hcc,neAyeMOH cncxeMbi. flpouecc penie- 
HHH 3aAanH MO>Kex nepHOAHMecKH noBxo- 
pnxbCH HjiH ocxaHaBJiHBaxbCH b sapaiiee 
saAaHHbiH MOMenx BpeMeiiH npn aocxh- 
>KeHHH OAHOH H3 HCKOMbIX BeJlHUHH OIipeAC- 
jieHHoro SHaqeHHH, hjih >Ke npn iienopMaJib- 
HOH paOoxe peuiaioiAHX Ojiokob. 

B KOMnjieKx 3JieKxpoMOAe«aHpyK)uxeH yexa- 
hobkh bxoahx ABa nyjibxa ynpaB-neiinfi, no- 
sBOJiHioLAHe pemaxb iia Heft OAHOBpeMeinio 
Ase i-iesaBHCHMbie saAaqM b npcAejiax o6ine- 
ro KOJi H qecx b a h m cioiah xcb c|:) y h k uh o m a ji b- 
HbIX OjIOK'OB. 

B npouecce bboab saAaqn b MaiiiHiiy npa- 
BHjibHocxb ee i-iaSopa Mo>i<ex aBxoMaxHqecKH 
npOBepnxbcn no 40 KOHxpoJibiibiM xoqKaM. 
HpoOi-ibie peiuei-iH^ Moxyx xaioice npoH3BO- 
AHXbCB b 10 pa3 Obicxpee iiaxypajibnoro 
MacuiraOa BpeivieHH. 

Ha6op MOAeJU'ipyeMOH CHcxeMbi ypaBi-ie- 
HHH npOB3BOAHXCn B COOXBeXCXBHH C OjIOK- 
cxeMOH pemaeMOH aaAaqn na KOMMyxamioi-i' 
HbIX no./iHx, pacno.no>KeHHbix b ceKUnnx jih- 

i-ieHHbix 6.noKOB. 
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KoHCTpy.KTHBHo; .'yGTaHOBka \Bbih‘G^HeHa 

BHAe 13 ofAejibHbixVGeKiiHH (■LiiKa^OB)^’'^ 
cAHHeHHbiX; MeVkAy co6ok) .Ka6eji5iMH;, ^ 
JXbq cexuiHH .'jiHHeHHbix! 6jiokob Gjiy>KaT 
JXJiH peuieHHH jiHHeHHbix AH({){J)epeHUHajib" 

HbIX ypaBHeHHH' C nOCTOHHHblMH . K03^(})H-'. 
UHeHTaMH, 'ka>KAa'H h 3' koxopbix skiiioHaeT': . 
24 cyMiviHpyiom.HX'- ycHjiHTejiH {6 . c ABeHaA- ' 
uarbio, 6 c m.ecTbio h 12/e AByMH.BxoAaMH) , 
16 HHTerpHpyioLUHx y&HjniTejieH'H 16 AeJiHie- 
Jieft Hanp5i>keHHH. noMHMp:jiHHeHHbix 6 jiokob 
B 3TH ceKUHH 'ixoAHj-! TaKA<e .cneiiHajibHbie . 
HeAHHCHHbierSjioKH, cAy>J<Biu:He A^H nojiyne- 

HH5I (AyKKUHH CHFHaTyp H .BblBOJIHeHiHH MBC- 

ujTadHbix- nepeK^jiioqeHHH-.-- ' A . . . 

ilBe ceKUHH nepeMeHHbix K03(J)4)HUHeHT0B 
cjiy^ar AAH.noJiy^ieiiHsi. npo;H3BeAeHH5i hcko- 

MOH nepeMeHHOH^Ha K03(}DC|DHUHeHT,>H3M 
lUHHCH B SaBHCHMOCTR OT BpeMeHH. B COCTaB 
3T1HX AByx ^ceKUHH 'bxoaht .6jiOKHr Aaiob:^He' . 
B03M0>KHqcTb BocnpbH3BOAHTb 36 ncpelvieH- 
HbIX K03C})^HAHeHt0B' dAHOBpeMeHHO. BjiokH ' 
nepeMeHHbix ^ ko34)_^)h ah HM eiOT xycoH- 
HO-jiHHeHHyio:; , annpoKCHMauHio (MejiKHMH. 
CTyncHHMH.) ^daAaHHOFO 'ppaiJiHKa, ’ 

CeKUHH HejIHHeHHbIX;' 6aOKOB COAep^KHT 
1 0 HejiHH.eHHbix yHHBepcajibHbix . ycxpoHCTB, 
npeAHa3HaHeHHbix< \jxj\5i BocnppHSBeACHHH 
HeAHHeHHOH; (})yHKUHH' OT ,OAHOH HepeMeHHOH 
nyTCM KyCOHHO-JIHHeHHOH 'arinpOKCHMaUHH. 
ZtHOAHO-TpHOAHbie- 6jIOKHUieJTHHeHHOH (jDyHK- 
UHH OT oAhOH nepeMCHHOH A'aiOT. B03MO>K” 
HOCTb Hadopa (^yHKUHHT'c peSKHMH HBJIOMa- 
MH H KpyTbIMH,cj)pO,HJAMH: \ ! 


B COCTaB ceKUHH djioKOB nepeMHO>KeHHH: 
bxoaht 12 ycTpoHCTB noBbiaieHHOH Toqno- 
CTH, ocyiuecTBAHioiuHx oHcpauHio nepeMHo- 
>KeHHH AByx nepeMeHHbix n nocTpoenHbix no- 
cxeMe ABOHHoro ashctbhh (cTyneHnaTan 
OTpaSoTKa c ahhchhoh iHHTepnoAHUHeS) . 

CeKUHH cneuHajibHbix 6 jiokob MauiHHbi 
HMeex ycTpoHCTsa jxjih BocnpoHSBeAeHHH. 
pHAa xapaKTepHCTHK, cBOHCTBCHHbix npkdo- 
paM aBTOMaTHHecKoro peryjiiHposaHHH h yn- 
paBAeHHH. B COCTaB 3T0H ceKUHH bxoaht: 
a) 4 6jioKa nocTOHHHoro sanasAbiBaHHH: 

BO BpeMCHH (MeH<Ay BXOAHbIM H BbIXOAHbIM 

HanpH>KeHHHMH) Ha 5, 10, 20, 30, 40 n 
50 MceK 6e3 saMexHoro HCKa>KeHHH aMnjin* 

xyAbi H (|)opMbi CHHycoHAaJibHoro HanpH>Ke- 

HHH AO qacTOT nopHAKa 5 ai^; 

-6) 3 6jiOKa, BOcnpoHSBOAHiujHX xapaKxe- 
pHCTHKy jiio^xa c peryAHpoBai-iHeM niHpHHbr 

30HbI AIO(f)Ta H K03(}3(^HUHeHTa yCHJieHlHH; 

b) 6 aOKOB,. BOCnpOH3BOAHlUHX B UIHpOKHX 
npeAOAax xaK uiHpHHy 30Hbi HeqyBCTBHxeJib- 
HOCTH, xaK H orpaHHueHHe (a^hh nojio>KH- 
xeAbHbix H oxpHuaxeJibHbix BXOAHbix Hanpn- 
>KeHHH) ; 

r) 4 6jiOKa ajih AH( 1)4>epeHUHpoBaHHH 
nocxynaiomero Ha hx bxoa Hanpnx^eHHH c 
nocTOHHHbiMH BpeMeHH: T = 1; 0,1 w 

0,01 ceK.; 

a) 6 BbIXOAHbIX yCHJIHTeJieH aah hoa- 
KJiiOHeHHH BHCLUHeH annapaxypbi c conpo- 
THBJieHHe'M OT 1 KOM H TOKOM nOTpedACHMH 
AO 100 MU. 


TEXHMHECKME AAHHBIE 


IloTpe 6 jiHeMaH^ MOiuHOGTb OT Tpex(J)a 3 H 0 H ceiH 220 e 50 . . 

H?P. 6 xoAHMaH njiomaAb jxjin ycTaHOBKH^H SKcnjiyaTauHH MauiHHbi 


jxo 35 Kea 
60 

. OKOJIO 6000 K 2 
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MftJlOrrtBflPHTHna HEJlHHEflHAJl 
3 jlEKTPOHHfl 51 MOHEJlHPyiOlUflJI VCTAHOBK/l 

MH-M 




Majiora6apHTHaH nejiMHCHHaH ajiCKipoH- 
Han MOAejiHpyioiaaH yciaHOBKa MH-M hb- 
■JiHeicH aHaJioroBOH MareMaTHMecKOH Mamii- 
HOH, npeAHa3HaH€HHOH MCCJieAOBaHHH 

AHHaMHKH GHCTCM H odl^eKTOB aBTOMaTH^e- 
cKoro peryjiHpoBaHHJi, ABH^KeHHe Koropbix 
onHCbiBaeTCH o6biKHOBeHHbiMH A'HtJ^^^epeH* 
UHaJIbHbIMH ypaBHeBHHMH, HMeiOmHMH He- 
SojIbUJOe KOJIH^eCTBO HejlHHeHHblX SaSHCHMO- 
CTefl: 

rjie /= 1, 2, ... 6. 

Hjih peuieHHH 6ojiee cjio>KHbix nejiHHeH- 
Hbix CHCTeM.B03M0>KHa napajijiejibHaH pa6o- 
Ta HecKo.nbKHx jakHX ycianoBOK. 

B cocraB sjieKTpoMOAejiiHpyioiueH ycia* 
HOBKH MH-M bxoaht: pemaioiUHH 6jiok, 
SJieKTpOHHO-JiyMeBOH HHAHKaXOp H-5 H 6jiok 
HHTaHHH 3CB-7. 

B, ^peuiaiojueM 6jiOKe. HMeexcH^ 16 ycnjiHier 
Jieft, nOGTOHHHOrO ^-TOKa .C MHHtHariOpHblMH 
Cep'HH «^po6b».. 3.TH yCHJIH- 

re ji h; B bi ho Ji H H lo t o li e p a uh a . ikhtcf pa p o b a k h h , 
AH4);4)epeHUHpoBaHiHk, cyMMapOBai-iHa h Mac- 
uixaSkbix. ripep6pa30BaHHH. yoHjiMTejiH hmo- 
tOT jxpexKacKaAHyio cxeiviy co- cxaxH^ecKHM 

KOpCpCpHUHeHXOM yGHAGHKH 663 06paXHbIX 
CBHsea ■ okojio 40 000, nojiocy nponyckaHaa 
npkjHaAHqHiH oxpHuaxeJibHOH oOpaxHofi cbh- 

3 H OKOJIO X. Kellf H'Ap 6 H(J) «HyjlH»,. npHseACH- 
HbiH^ KO BxoAy .ycHJiaxejiH, 5 ms sa 10 Manyx. 
B peiiiaioLueM- 6 jioKe HMeexcH.xaK>Ke BOceMb 
AHOAHbix sjieMeHxoB, Koxopbie, npa, coBMecx- 
HOM BKAiOqSHHH C yCHAHXOAHMH, o 66 Cn 6 HHBa- . 
K)x MOAejiHpoBaHHe HeoAH03HaqHbix hjih 
pa 3 pbIBHbIX XapaKXCpHCXHK nexjiH FHCXCpC- 
3 Hca, MOMCHxa cyxoro xpei-iHH, soHbi neqyB- 
CXBHXejTbHOCXH H X. U. " 


B MaujHHe HMeioxcH 6 jiokh nepeMHoa<6HHfl 
AByx nepeMeHHbix h.6jiokh BOcnpo!H3BeAeHHH 
oAHOSHaqHbix nejiHHefiHbix (j)yHKUHH ox oA’ 
HOH nepeMeHHOH, cxeMbi Koxopbix nocxpoenbi 
Ha HAOCKOCXHblX* KpeMHHeBbIX AHOAax. B 
cxeMy MaiiiiHHbi Mo>Kex 6"bixb BKjiioqeHo qe- 
xbipe xaKHx 6AOKa. HorpeuiHocxb 6 aokob 
nepcMHOKeHHH h 6jiokob HejiHHefiHbix npe- 
odpaaoBaxejieft npa H3MeHeHHH bxoahmx 
BGAH qHH ox 0 AO 10 et{ cocxaBJinex Menee 
1% no oxHoiueHHio k uiKajie 100 e. 

npouecc HHxerpnpoBaHHH Mo>Kex npoHC- 
xoAHXb jih6o b HaxypajibHOM, jih6o b npeo6- 
paaoBaHHOM Macuixa6ax BpeMeHH. VcxaHos- 
F<a Moa<ex padoxaxb .coBMecxHO c npindopaiWH 
ynpaBJieHHH hjih aBXOMaxnqecKoro peryjin- 
pOBaHHH. 

ZljiHxejibHOcxb npouecca HHxerpHpoBanHH 
cxeMOH MauiHHbi He orpaHHqHBaexcH, OAHano 
peKOMeHAyeMaH ee BejinqHHa cocxaBJinex 
OKOJIO 200 CCK. . 

B MaiUHHe MO>Kex ocymecxBjiHXbcn ah6o 
OAHopaaoBoe pemenHe, jih6o aBXOMaxHqe- 
cKoe noBxopeHHe penieHHH. Maui'HHa HMeex 
cxeMy coBnaAeHHH, c noMou.ibio Koxopon b 
nponecce pemeHHH Moryx npoHSBOAHXbcn: 
aBxoMaxnqecKoe cpaBHeHne AByx nepeMen- 
Hbix, npocxoe HSMeneHne b cxpyKxypHon cxe- 
Me peiiieHHH saAaqn hjih clDHKcauHH peiue- 

HHH. 

Pesyjibxax pemeHHH Mo>Kex nadAiOAaxbCH 
BH3yajTbHo Ha SKpane xpySKH sjieKxpoHHo- 
JiyqeBoro HHAHKaxopa H-5 ihjih perncxpapo- 
BaxbCH BHemHiHMH HSMepHxejibHbiMH npnSo- 
paMH — mjieH(J)OBbIMH OCHHAJIOrpa(j)aMH, 
caMonHcuaMH h x. n., Koxopbie b KOMnjiexx 
ycxakoBKH ne bxoahx. 

Ha6op saAaqn ocymecxBjiHexcH c no- 
MoiAbK) mnypoB Ha KOMMyxauHOHi-iOM nojie 
Mam.HHbi. 


20 


TEXHHHECKHE JlAHHblE 


MaKCHM3JIbHbIH nOpH.ilOK pCUiaCMblX 'yp.aBHCHHH . ' , 
UoTpe6jiHeMa5i MomHocxb or oflHocjiasHoft cexH 220 /? 50 aw 
HeooxoAHMaH njiomazib Ha cTOJie 
Bee KOMnjieKxa .... 


6 

450 aa 
0,3 

no K2 
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Cemb 



I 

t 



Ho dHeuiHue ujMepume/fbHbie 
UAU peBucmpupyH}ujt,ue npudopbt 

CoeduHeHU9 uiHypoMu uAu omdeAbHbiMir npoBodoMu 
^adeAbHbie coeduneHu^ 
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3JlEKTPH4ECKft5I MOflEJlHPyK)llJ,fl5I 
yCTrtHOBKrt 

MJl-2 


BjieKTpHqecKan MOAejiHpyiomaH ycTanoB- 
Ka MJI-2 HBJineTCH aHajioroBOH MareiviaTHqe- 
CKOH MauiHHOH, npcAHasHaqeHHOH aah Maie- 
MaTHqecKoro MOAejiHpoBaHHH CHcreM ji'HHeft- 
Hbix ajire6paHqecKHx ypaBHenHH ao .12 no- 

pHAKa C nOCTOHHHbIMH K03(j)(i)HUHeHTaMH 
BHAa: 

12 




7^1 


TAe 1=1, 2,... 12. 

MamHHa Aaer B 03 M 0 x<H 0 CTb noAyqajb 
pemeHHH TpeMH MeTOAaMH: npHMbiM sjieKT- 
pHqecKHM MOAeAHpoBaHHeM, nocjieAOBarejib- 
HbiM npH 6 jiHX<eHHeM no SeHAejno h mcto-- 
AOM .«MHHHMH 3 aUHH». OCHOBHbIM BapwaHTOM 
Hcnojib 30 BaHHH MauiHHbi HBJiHercq sjieKTpn- 
qecKoe MOAeJinpoBanne cncTeMbi jinneftHbix 
aAreSpanqecKHX ypaBnennH, CBOA^iueecH k 


12 


peajiHsauHH npocxoro HTepaxiHBHoro npo- 
uecca. MexoA SefiAeAn h mctoa «MHHHMH 3 a- 
ocymecTBJiHiOTCH pyqnoH ycranoBKOH 

HMeeTCH TaK>xe BOSMOXCHocTb MaxeMaiH- 
qecKoro MOAeAHpoBaHHH .CHcxeM jinneHHbix 

o6bIKHOBeHHbIX’ AH4)4iepeHUHajibHbix ypaBHC- 

HHH AO 12 nopHAKa. C nOCXOHHHblMH KOB^- 
(j)HiiiHeHxaMH BHAa: 

dxi 

dt 

rae t = 1, 2, ...12. 

CyMMHpoBaHHe qjieHOB ypaBHenHH npoH 3 - 
boahxch npH noMOiUH ycHJiHxejieH nocxoHH- 
Horo xoKa. YcxanoBKa nocxoHHHbix K 03 (j)" 
4 )HU,HeHTOB fly H CB060AHbIX HJIBHOB npO- 
HSBOABTCH C ilByMH-TpeMfl SHBHaiUHMH UHCf)- 
paMH. ToqHOCTb BbixoAHUx AaHHbix AOCTHra- 
eT 0,1 %.. 




TEXHHHECKHE flAHHblE 

MaKGHMajibHbiH nopflApK pemaeMbix ,CHCTeM ypaBHenHH . . 

.noTpebjifleMaH MOiuHocTb ot oAHO^asHon cexH 220 0 50 aq . 

FaOa^pHXHue' pasMepw . . * • • •, 

Becv’’ ... V. ; . 


, . . 12 
. 1,5 Kea 

1340 X 980 X 1292 mm 
OKOJio 500 Ka 
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ajIEKTPOHHTEnPflTOP 

3M-12 


SjieKxpoHHTerpaTop 3H-12 HBJiHeiCH ana- 
jioroBOH MaxeMaTHqecKOH MaiiiHHOH, npe^- 
HasHanenHOH jiJin HccJieAOBaHHH cJ)H3H4ecKHX 

HBJieHHH H npOUeCCOB, OnHCbIBaeMbIX ahcJ)- 
(j3epeHAHaAbHblMH ypaBHeHHHMH B MaCTHbIX 
npoHSBOAHbix SAAHnxHqecKoro XHoa: - 


dt 


A,{x, y) 


dll r 

J7~ 


+ 


+ 


dy 


^2 = (!)■ 


FAe Ai { x , y ) H A2 ( x , y ) — nojiojKHxeAbHbie 
(l}yHKUHH KOOpAHHax, a F { x , y ) Mo>Kex 6 bixb ■ 
npeACxaBJiena b sHAe sHaKonepeMeHHoif 
4)yHKUHH. 

OAHopoAHoe ypaBHCHne . [ F { x , y ) = 01 
MO>KHO npH6AH>KeHHO peiuaxb npH xpaeBbix 
ycjiOBHHx I, II, III poAa. llpH xaKHx Kpae- 

BbIX yCAOBHHX BOSMO^HO peUICHHe MaCTO 
Bcxpe^aioiAHxcH sajian XI,HpHXJie h HewMaHa. 
MacxHbiMH cAyqaHMH ypaBHenHH ( 1 ) hbjih- 
K)TCH ypaBi-ieHHH Jlanjiacaj IlyaccoHa, a 
xaK>Ke ypaBHCHHH BeKxopnoro noxenuHajia. 

B ypaBHeHHH (1) poAb nesaBHCHMbix 
nepeMeiiHbix { Xjy ) nrpaex hhcjio sJieivieHxoB 
COnpOXHBACHHH, OXC^IHXblBaeMOe ox npHHHXO- 
ro nanajia KoopAHHax b Asyx BsaHMHO-nep- 
neHAHKyjinpHbix nanpaBJieHHHX. Pojib Hesa- 
BHCHMblX HCKOMbIX (})yHKlXHH U { x , y ) HXpaiOT 
nanpBxceHHH b ysjioBbix xoqKax. 



0 

0 


Ko34)(})HU.HeHXbi ypaBHeHHH Ax{x,y) h 
A2{x,y) Moryx ycxanaBAHBaxbCH nesaBHCH- 
Mo Apyr ox Apyra c noMoiubio AByxKacKaA- 
Hbix MarasHHOB conpoxHBJieHHH ox 0 ao 
1000 OM cxyneHHMH qepes 10 om. Tohkh 
COeAHHeHHH MaraSHHOB HBAHIOXCH ySJIOBbIMH. 

CexKa conpoxHBACHHH oOpaayex npHMO- 
yroABHHK 28 X 16 ysAOBbix xonen, no nepH- 
Mexpy Koxoporo pacnoJio>KeHbi rpaHHMHbie 
MarasHHbi co snaqeHHHMH conpoxHBJieHHH 
ox 0 AO 10000 OM cxyneHHMH nepes 100 om, 
K Kan^AOH. ysjioBOH xonne riOAKJiiOMeH 
KOHACHCaXOp nOCTOHHHOH eMKOCTH 0,02 MK(p, 
Hepes 3XH KOHACHcaxopbi saAaioicH xokh,. 
onpeAeJiHioiuee sHaqeHHe F (x,y) — npa- 
ByK) qacxb ypaBHCHHH (1), ecjiH xokh aa* 
AaiOXCH BO BHyxpCHHHC ySAbI, HAH HOpMaAb- 
Hyig,npoH3BOAHyK) Ha rpaHHue o6AacTH, ccah: 
XOKH nOABOAHXCH K rpaHHHHblM XOHKaM. 

/lAH-rioAyqeHHH nyjKHbix aHaqcHHH noxei-i- 
UHaAOB:.Ha rpaHHue odAacxH pemacMOH sa- 
AaHH (rpaHHHHblX yCAOBHH I pOAa) CAy>KHX 
AOAHXCAb rpaHHHHblX yCAOBHH, KOXOpblH HO- 
nbsBOAHex ycxaHOBHXb SHaneHHH ox 0 ao^ 
100% cxyneHHMH qepes 0,5% c xomhoctbio 
0,1% ox MaKCHMyMa. 

SaAaHiHc rpaHHHHbix ycAOBHH II h III po- 
Aa H aaAaHHC hcxokob hpohsboahxch or 
xpaHc4)opMaxopa c ceKAHOHHoft o6motkoh, 
no3BOAHioiu.eH ycxanaBAHBaxb sHaneHHH or 
0 AO 100% qepes 0,5% c xomhocxhio ao- 
0,2% ox MaKCHMyMa. 

HSMCpCHHe nOXCHUHaAOB B ySAOBbIX XOH- 
Kax (H CHHTHe H30AHHHH npOHSBOAHTCH G- 
noMOLUbio H3MepHxeAbHoro ycxpoHcxBa, pa- 
Soxaiomero no KOMneHcauHOHHOMy cnoco6y. 

06iH,aH norpeuiHOcxb pemcHHH saAaq hc 
npeBbimaex 2%. 

TEXHMHECKME flAHHblE 


KojiHqecTBO ysjiOBbix ToqeK ccikh . 445 

KojiHqecTBo MarasHHOB conpOTHBJie- 
hhh: 

AJIH SaAaHHH K03(l)C|)HUHeHTOB A, H A.^ 764 

rpaHHqHbix to^ck SB 

KojiHMecTBo AejiHTeAeH rpaHHqubix yc- 
AOBHH \ 2 

MapasHH eMKOCTCH I 

HsMepHTeAbHoe ycrpoHCTBO aah chhthh 

pesyAbTaioB peuieHHfi l 

OoTpedAHeMaH MOmHOCTb OT cexH 

127/220 0 50 . 150 

/lonycTHMbie KOAeOanHH ccth + 10% 
no HanpHAceHHK) h 2% no qacTore 
PaeapHTHbie paanepbi . . 2468 X 845 X 2135 mm 
Bee 450 Ka 


I 2"4> 



<o 
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KOMnJlEKT HEJlMHEftHblX BJIOKOB 
ajlEKTPOMOflEJlHPyiOLUHX VCTAHOBOK 

KHB 


KOMOJI-eKT HeJlHHeHHblX (J}yHKi;HOHaJIbHbIX 

6 jiokob KHB npeAHasHaqeii jxjisi conpH^eHHH 

H COBMeCTHOH pa60TbI C BbinyCKaCMblMH npo- 
MblUlJieHHOCTbK) JIHHeHHbIMH SJieKTpOHHblMH 

MOAeJiPipyioiUHMH ycTaHOBKaMH (HnT-4, 
MnT-5, MnT-9 H Ap.) B uejiHX HCCJieAOBa- 

HHH Ha 3THX MauiHHax OnpeAeJICHHOFO Kjiac- 
ca HejiHHeHHbix saAan. 

' SjieKxpoHHbie 6 aokh oahofo inna Bbinoji- 
HHioT onepauHKD nepeMHOH^enHH Asyx nepe- 
MCHHblX BeJIHHHH y = 0x^X2 c HorpeiH- 
HOCTbio Menee 1,0%:. Cxeivia 6jiOKa nepeMHO- 
>KeHHH noKasaHa i-ia (})Hr. 1. Ee ocHOBHbiMH 
HacTHMH "HBiiHiofcH cxeMbi oOpasoBaHHH 
MOAy.^eH; nojiycy'MMbi ’h- npAypaakocT-H CO- 
MHOH^HTejieft, ' sjieKTpoHHbie KBaApaiopbi h 
onepauHOHHbiH- ycHAHTeji'b. 

3jieKTpoHHbie*6ji6KH ApyroroTHna BbinoJi- 
HHiOT onepaAHio -.pOpasoBaHHH i-iejfHHeHHOH 


(j)yHKAHH OT oAHoii nepeMeriMOH Y — 
CxeMa iieJiHiieHiioro SjiOKa (|)yHKUHH ox oa- 
HOH nepeMCHHOH npeACxaBJiena iia (pHX. 2. 
Ee OCHOBHbIMH SJieMeHXaMH HBJIHIOXCH 12 
AHOAHbix HeJiHi-ieHHbix HMeeK H onepauHOH- 
HbiH ycHAHxejib. npH peajiHsauHH 'HejiHiieft- 
Hbix saBHCHMOcxeft BHAa Sinx h Cosx (npH 
.x<90°) 6 jiokh 3X0X0 xHna HMeiox norpeiu- 
Hocxb He 6oAee 1 %i. “ 

B KOMHJieKx bxoahx xaK>Ke nyjibx nHB-2 

A*aH KOMneilCaUHOHHOH HaCXpOHKH CXCMbl 
npH xiaOope HejiHiieftHbix saBHCHMOcxefl 

Y=/(x). 

KOMHJieKX HeAHHeflllblX 6 j 10K0B HHXaeXCH 
ox OAHOrO XHnOBOrO HCXOMHHKa CXaOHJIHSH- 
pOBaiiHoro HHxaHHH 3CB-1M. 


TEXHHHECKHE MHHblE 


; \ ' . jKojiHweCTB'o SJieKipoHHbix 6 ;iokob: 

' nepeMAoKCHHH ■ 3 

.‘I ne/iHHCHHOH ct)yHKUHH ox oahoh nepeMeupfOii 3 

Ha CTOjie ’ V . . . . ; ■ . 1,5 

:/? .7* •Bec-u^GMiijieKTa ^ \70 k 2 
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HRBOP 

HEJlHHEtlHblX 

BJIOKOB 

HHB 

Ha6op HeJiHHeHHbix 6 jiokob HHB npeA- 
iHasHaMeH b ochobhom a-hh conpn^eHHH h 
COB iVieCTHOH pa 60 TbI C SAeKTpOHHOH HeJIH- 
iHeHHOH MOAeJiHpyioiueH ycraHOBKOH MH-M 
HccJieAosaHHH onpeAe;ieHHoro KJiacca 
OnuCblBaeMblX 06 bIKH 0 BeHHbIMH HeJIH- 
•a-ieHHbiMH .AH4)4^epeHUHajibHbiMH ypaBHeHHH- 

.'MH. Ha6op Mo>KeT npHMeHHTbCH xaKH^e aah 
‘COBM eCTHOH pa6ofbI C APyrHMH THnOBbIMH 
SJICKTpOMOAeJIHpyiOlAHMH ycxaHOBKaMH. 
Ha6op cocxoHx h 3 nexbipex yHHBepcajib- 

iHblX 6jIOKOB HeJIHHeHHOH 4)yHKIXHH OX OAHOH 

mepeMCHHOH, ^exbipex Sjiokob nepeMHO>Ke-^ 
iHHH H AecHXH 6 jiokob nepeMCHbi SHaKa, no- 
CXpOeHHblX Ha yCHJIHXeJIHX C MHHWaXIOpHblMH 
paAHOJiaMnaMH cepHH «XI,po6b». Bee hcjih- 
iHCHHbie 6 jIOKH nOCXpOCHbl C HCnOJIbSOBaHHCM 
aiJIOCKOCXHblX KpeMHHeBbIX AHOAOB, 

norpeiiiHOCXb nepeMHOKCHHH h BoenpoHs- 
BeAei-iHH neJiHHeHHbix (j)yHKUHH BHAa Sin x 
M Cos .V npH a'< 90° — He 6ojiee 1% . 
riHxauHe — ox HCXOHHHKa 3CB-7. 
.rioxpe6jiHeMaH MOLunoexb ox OAHO(|)a3HOH 
'cexH 220; 6 50 — okojio 450 ea. . Sann- 

-MaeMan njiomaAb Ha exoAe — ne 6oJiee 

Bee — OKOJIO 45 Ka. . . 




Cemb 220i 
50 zu, 



KaSe/ibHbie 

coeduHenup 
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OflHOGTEnEHHblfl 3JlEKTPOMEXflHHHECKHfi 
flHHflMHMECKHfl BJlOK 


30JI 


OAHOCieneHHbui ajieKipoiviexaHHHeckHH : 
AHHaMHHeCKHH 6 jIOK HBJIHeiCH 6bICT- 

poAeHCTByioLueH sjieKjpoHHo-sjieKTpoMexa- 
HH'-iecKOH cjieA^meH CHcreMOH, HcnojiHHxejib- , 
HbIM OpranOM KOXOpOH 5]BJIHeTCH 3JieKTpO- : 
ABHraiejib nocTOHHHoro roxa. 

Baok npeAHasHawen aab oTKjioneHHH 
njiaT4)opMbi c yxpenjieHHbiM na hch Hcnw- 
TyeMbiM npH6opoM (iianpHMep, rapocKonw- 
HecKHM ycxpoHCTBOM) Ha yroji, nponopuHO- 
HaAbHblH BXOAHOMy HanpH>KeHHFO, HSMeHHfO- 
meiViyCH BO BpeMCHH. 

/iHHaMHHeCKHH 6 jIOK paCCHHXaH Ha COB- 
MeCXHyK) pa6oxy C XHOOBblMH SJieKXpOMO- 
AeAHpyroiAHMH ycxanoBKaiviH. 

odeCneHCHHH MaAOH AHHaMHMCCKOH 

norpeuiHocxH npii CAejKCHHH, na bxoa 
ox MOACAHpyiOLueH ycxanoBKH AOA>KHbi no- 
cxynaxb HanpH>KeHHn, nponopunonaAbHbie 
ypAy oxKAOHei-iHH njiax(J)opMbi, a xaK>xe ero 

nepBOH H-BXjOpOH npOHSBOAHbIM. 

OcHOBHbie.^.s'jieMeHXbi 6AOKa: nAaxcj^opMa 
Aah .ycxanoBKH ncnbixbiBaeivioro npH6opa, 
p^CAyKxop, .. 3AeKxpHqecKHH ABnraxeAb no- 
;'^CX05JHHprp xpxa C SaBHCHMbIM B036y>KAeHH-.- 
eiM, noxeHUHdMexpHMecKHH ^AaxHHK rioAO>ke-' 
HHH; ABa SJieKXpOHHblX yCHJIHXeAH MOLAHOCXH,. 
ceMb, xH-noBbix onepauHOHHbix ycHAHxejien 


nocxoHHHoro xoxa, conpoxHBJieiiHH b uennx 
oSpaxHbix CBHseH ycHAHxeAen ii HcxoHHHKir 
nHxaHHH BceH cxeMbi. 

B KOMOACKx 3ZIB-1 bxoa^t: HAaxcj^opMa 
njl-l, nyAbx ynpaBACHHA nV-lO n 6 aok 
HHxaHHH 3CB-5. 

Ha nAax4)opMe 3Jl,B-r, BbinoAHCHHon b. 
BHAe AHCKa AHaMCxpoM 250 mm , ycxanaBAH- 
BaexcH HcnbixbiBaeMbiH npndop bccom ao 
50 /ca H C MOMCHXOM HHepUHH OXHOCH- 
TCAbHO OCH BpaUJ^eHHH nAaX(|)OpMbI AO 

0,15 KBM ceK^, 

Ocb nAax4)opMbi MO>Kex ycxanaBAnBaxhCH 
B BepXHKaAbHOM H rOpHSOHXaAbHOM nOAOAvC* 
HHHX. MaKCHMaAbHbie yrAbI OXHAOHeilHA 
• nAax(()opMbi ox cpeAHero noAO>xeHHH sasH- 
CHx ox nepeAaxoHHoro oxHOUJCHnn CMCHHbix 
ujecxepcH pcAyxxopa y AaxqHxa noAO>xenHn 
H Moryx npHHHMaxb snaqenHH ±50®; ± 75®;. 
± 150^; ± 300°; ± 450°. 

npH BbimeyKasaHHOM snaqeHHH MOMenxa: 
HHepUHH AHHaMHqecKHH 6 aok HMeex: MaKCH- 
MaAbHoe ycKopcHHe nAax(J)opMbi 12- * 


CCK'-^ 


H MaKCHMaAbHyiO CKOpOCXb 2- 


1 


ceK 


• ripH oxpaSoxKe AHHaiwHuecKHM 6 aokom 
CHHycoHAaAbHoro BXOAHoro CHXHaAa qacxo- 
Tbi 1 H aMnAHxyAbi 20°, MaKCHMaAbnan 
OLUHdKa-He npeBbiniaex 30'. 


TEXHHHEGKHE MHHblE 

noTpe 6 jiHeMaH MpmHocTb: 

' OT. ceTH ‘nepeMCHHoro Toxa -220 0 50 2/f . 2 Kcui 

OT nocTOHHHOrb. Toka 110 hjih.26 e ........ 50 0 r 

HeoOxoAHMaH njiomaAb ajih' ycTanoBKn rKTaTcl)opMbi HJI-l h ny.nbTa yri- 

paBJieHHH nV-lO ! . . 1500 X 600 mm 

FaOapHTHbie pasMepbi Ojioxa iiHraHiiB 3CB-5 700 X 400 X 750 mm 

Bee KOMHJieKTa okojio 240 k 2 
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BJIOK PEFHGTPflUHH 
H BOCnPOHSBEflEHHJI 'pyHKUHfl 

BPB 


Bjiok BPB npHMei-iHeTCH coBMecTi-io c 

SJieKTpOHHbIMH HeJlHHeMHblMH MOAGJIHpyiO- 
LUHMH yCTai-IOBKaMH nOCTOHHHOrO TOKB JXJin 
peuieHHH HHxerpajibHbix ypaBi-ieHHH THna 
OpeArojibMa 2-ro pOA^ w Bojibxeppa mcto- 

AOM nocAeAO'BarejibHbix npH6jiH^eHHH. 

Bjiok' o6ecneMHBaeT sanncb h BOcnpoHSBe- 
ACHHe npoMeJKyroMHbix sHaqeHHH hckomoh 
cj)yHKAHH (npH Hx CTynenqaTOH annpoKCH- 


MauHH), a; xaioKe abTOMaTHqecKoe ynpaBJie- 
Hwe sjieKTpoHHOH MOAejmpyioiueH yciaiioB- 
KOH B npouecce peiuei-iHH. 

npcMe>KyTOMHbie sHaMeiiHH hckomoh 
(J)yHKAHH Moryx Ha 6 jiHDAaTbCfi Ha SKpane 
ojieKxpoHHO'JiyMeBOH xpy6KH 6oJibUJoro no- 
cjiecBeneHHH. 

SjieKxponHxaHHC djioxa ocyiAecxBJiHexcH 
ox XHHGBblX HCTOHHHKOB HHXailHH SJieKXpO- 
MOAOJiMpyiouxHX ycxanoBOK. 


TEXHHHECKME flAHHblE 

KojiHMecTBo,. OAHpBpeMeHHO peajiHByeMbix Sjiokom (Jjyhkuhh b pexviiMe. 


perHCTpauHH 


.BocnppH3BeAeHHfl 

KoJiHMecTBo. CTyneHeH anripoKCWMauHH (l)yHKu,HH b pe>KHMe: 


.perHCTpauHH 


BOcnpoHSBeAeHHH 


10, 25 HJiH 50 
10, 25 iiJiii 50 


BpeMH' onpeAeJieHHH hckomoh (jiyiiKLuiH a-hh oahoh tomku b Ka>KAOM 
• H3 npH6.nH>KeHHH ^ 

.FaOapHTHbie pasMepw .. 550 X 600 X 1250 ji/u 

RoA.. • , . . OKOJIO 200 K2 
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CuzHQ/iu^aum umeepupodamiff; 
ocmaHo 6 Hu u om 6 of^ 




CixmeMQ 


X 

3 anucu npoKei^gmoi 


/M 

Hbix aCKO- 

MQU CpgHKU,UUl^[x)] 



u jadanufi x u f (x) 


Cucmena 

5ocnpou3dedeHu?, odec 
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ajlEKTPOHHO-JiyMEBOH MHHHMH3ftTOP 

3JIM 


SjieKXpOHHO-Jiy^eBOH MHHHMUSaiOp 3JIM 
COBMeCTHO C .THnOBbIMH sjieKTpoMO/iejiHpyio- 
LUHMH ycxaHOBKaMH nocTOHHHoro xoKa o6ec- 
neMHBaex peuieHHe mcxoaom «MHHHMH3auHH» 
CHCxeM jiHHeHHbix H HejiHHeHHbix ajireopaH- 
MecKBx ypaBHeHHH, xpaHCueHAenxHbix ypas- 
HCHHH, a xaK>Ke KpaeBbix saAan AJin chcxcm 
o6biKHOBeHHbix AH4^4^epeHUHajibHbix ypaBHe- 


MHHHMHsaxop Aaer B03MO>KHocxb onpeAe- 
AeHHH cyMMbi MOAyjieH jiJin mecxH 
OAHOBpeivieHHo. ripn MHHHMHsauHH OH o6ec- 
neHHBaex. B03M0H<H0CXb HaSAiOAeHHH sa H3- 
MeneHHHMH BbixoAHbix HanpHXKeHHH dJieK- 
xpoMOAGJiHpyiomHX ycxanoBOK, b 'cooxBex- 
CXBHH C HeM MOH<eT 6blXb HCHOAbSOBaH 

xaKX<e B KanecxBe sjieKxpoHHo-AyqeBoro hh- 

AHKaxopa. 


TEXHHHECKHE XflPflKTEPHCTHKH 

MyBCTBHxejibHOCTb no o6eHM ocnM npn MaKCHMajibHOM ycHjienHH 10 mm/o 

AjIHTejIbHOGTb 'paSB^pTKH . . . . , . . . . OT 0,5 AO 3 CCK. 


..HacTOTa OTivieTOK , BpeMpin . 50 h 5 

rioTpeOAaeMaa ;.MOuxHOCTb ot ccth '220 e 50 70 ea 

raOapHTHbie pa'aMepbi 270 X 485 X 390 mm 

feec ‘ - . . . . . . . . . . . . . / OKOJIO 20 K2 
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BJIOK 

nocTOflHHoro 

annftSflblBflHHa 

Bns-i 

Bjiok nocTOH-HHoro sanasAbiBaHHH BFIS-l 
npMHasHaqeH a-hh .o6ecneueHHH BpeMeHHoro 
sanasAbiBaHHH sjieKTpHqecKoro Hanpn^eHHJi 
Ha ero BbixoAe no oTHomenHio k raKOiviy >Ke 
.HanpH>KeHHio na ero bxoao. Flpn noAane na 
BxoA 6jiOKa. BeAHHHHbi a {t) naero BuxoAe 
o6pa3yeTCH BejiHMHHa ii {t — x) c nocxoaH* 
HbiM sanasAbiBaioiAHM' apryMCHTOM 8 mk. 
npHMeHHeTCH npn pemeHHH Ha sjieKTpoMOAe- 
/iHpyjoiuHX ycTanoBKax pHAa saAan aBXOMa- 
THHecKoro peryjiHpoBaHHn. SnaMeHnexycxa- 
HasJiHBaexcH BpynHyio b npeAeJiax ox 0,1 
AO 20 ceK. cxyncHHMH: 
qepes 0,1 ceK.’ . b AwanasoHe 0,1 -^2 cen.; 
» 0,2. » . » 0,2 -f-4 » 

» 0,5 >> » 0,5 -T- 10 » 

» 1,0 » » 1,0-^ 20 » 

XlHanaaoH HSMeHei-iHH bxoahopo h bw- 
xoAHoro HanpHJKeHHH SjiOKa HaxoAHxcH 
b npeAOJiax ox 0 ao ± 100 6, 

norpeuiHOCXb BOcnpoHSBeAGHHH 6 jiokom 
BxoAHoro HanpH>KeHHH He npeabimaex ±3% 
AJIH CHFHaJIOB HH3KOH MaCXOXbl (aO 0,05 Ci^) . 
SaASHHC X ocyiuecxBJiHexcH AByMH nepeKJiio- 
HaxeJiHMH H OAHoft KHonKOH, pacnoJio>KeH- 
HbIMH Ha JlHUeBOH oaHejiH. 

B OjioKe npeAycMoxpeHbi Asa pe>KHMa 
pa6oxbi. B oahom pe>KHMe BbixoAHoe nanpH- 
>KeHHe BbiAaexcH b bhao (jDyHKUHH c Ky- 
coHHo-nocxoHHHOH aonpoKCHMauHeft, a b 

APyrOM — B BHAe (j)yHKUHH C KyCO^HO-JlH- 
HCHHOH annpoKCHMauneH. ycxanoBKa pencH- 
Ma paOoxbi npoH3BOAHxcH xyMfijiepoM, no- 
MeiAeHHbiM Ha jiHueBOH nanejiH. 

CxeMa 6jiOKa BKJiionaex mecxb xHnoBbix 
onepauHOHHbix ycHJiHxejieii nocxoHHUoro to- 
Ka H Asa 3JieKxpoMexaHHHecKHX KOMMyraxo- 
pa (Tejie4)OHHbix HCKaxeJin) . 

SjieKxponHxaHHe — ox xHnoBbix 6 jiokob 
3CB-1M. 

ra6apHXHbie paaMepbi — 250 X 370 X 
X 380 MM. Bee 25 kb. 
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yHHBEPCflJlbHftH flBTOMflTHHECKflSi 
UH^POBflB BbmHGJlHTEJlbHftB MfllUHHfl 


yHHBepcajibHaH aBTOMaTHqecKaa un^po- 

Ban BbmHCJiHTeJibHaH MaiuHna «ypaji» npeA- 

HasHaqena jxjin penieHHH HH^eHepHbix sa- 
AaH B Hay^HO-HccjieAOBaTejibCKHx hhcthty- 
Tax, KOHCTpyKTopcKHx 6iopo, BbiCLLiHx y^e6- 
Hbix SaBeAGHHHX H SaBO^BX. MaiUHHa MO- 
>KeT peuiaTb uihpokhh Kjiace MaieMaTHne- 
CKHX H JIOFH^eCKHX 33^3^ nyTOM BBTOMaTH- 
MecKoro BbinoJiHCHKH 3a/^aBaeMOH nporpaM- 
Mbi. B MamHHe npe^ycMOTpeHa pa3BHTaH 
CHCxeMa KOMaHA c 6e3ycjiOBHOH h ycjioBHofl 
nepe^a^efl ynpaBJieHHH. HMeeicn cooTBex- 
CTByioLUHii cocxaB ycxpoflcxB c napaMexpa- 
MH, o6ecneqHBaK)iij,HMH aBxoMaxHqecKoe pe- 
meHHe MaxeMaxHMCCKHX aa^a^ no jiio6GMy 
^HCJieHHOMy MCXOAy. 

OxAeJibHbie ycxpoHCXBa MamnHbi Bbinoji- 
HHioT cjieAyioiAHe (})yHKUHH. 

KjiaEfHuiHoe ycxpoMcxBo (KV) nponsBO- 
AHx aBxoMaxnqecKHe npeo6pa30BaHHH qnc- 
jioBoro MaxepnaAa (ncxoAHbix AanHbix h 
nporpaMMbi pemenjiH sBAann) b AecnxHnHO- 
ABOHunyK) cHCxeMy h Bbipa6axbiBaex coox- 
BexcxByioiAHe ajieKxpnqecKHe cnmaAbi ajih 
nepeAaqn hx na. bxoahob nep^opnpyiome.e 
ycxpoHCXBO. - - 

KoHxpojifaHO-cHHxbiBaioiAee "" ycxpOMCXBo 
(Kcy) npeAHaananenp jxjin aBxoMaxnne- 

GKOrO KOHXpOAn HAGHTHnnOCXH npo6HBOK 

na AByx cpaBHHBaeMbix Aenxax, a^h penep- 
^opnpoBaHHH jienx c noMombio exoahoxo 
nepcj^opnpyfOLuero ycxpoHCXBa, a xaK^e jiJisi 
cpaBHeHHH HHCAa, CHHXbiBaeMoro c oahoh 
Aenxbi, c TOCJioM, Ha6paHHbiM na KAaBnaxy- 
pe KAaBHiuHoro ycxpoHCXBa, h ajir nocjie- 
Ayiomen, B cjiynae coBnaAenHH, BbiAann 
CHxnajiOB na nep(f)opaxop A*nH nep(})opauHH 
ApyroH Jienxbi. 


nep 4 )opHpyK)iuee ycrpoficTBO (n 4 )y) cjiy- 
^Hx AAH HaneceHHH na KHHonjienKy hh^ 
ceA H nporpaMM peuiennH sajxaH b bha^ 
npo6HBOK no onpeAeAennoMy KOAy. 

Ha nep^^opnpyiomeM ycxpoScxRe mom<ho* 
npoHSBOAHXb: npodnBKy nnceA h nporpaMMbi, 
peineHHH saAa™, Ha6paHHbix na KAasnaxy- 
pe KAaBHiiiHoro ycxponcxBa; aBxoMaxnne-- 
CKyio penep(J)opauHK) c Aenxbi, ycxanoBAen- 
HOH na KOHxpoAbHO-CMHXbiBaFomeM ycxpoH- 
cxBe, H npoSHBKy hhcaobofo MaxepnaAa, ne- 
npepbiBHo nocxynaiomero ns MaiuHHbi. 

B KOMnAeKx MamnHbi bxoahx BxoAHoe 
BbixoAHoe nep(|)opHpyiomne ycxponcxBa. 

nenaxaiomee ycxpoMCXBO (riny) npeA- 
HaananeHO a-hh aBxoMaxHnecKoro nepeBOAai 
HHCeA H3 AeCHXHHHO-ABOHHHOH CHCXeMbI B AC- 
CHTHHHyiO, H3 BOCbMepHHHO-ABOHqHOH CHCXe- 
Mbl B BOCbMepHHHyiO H AAH nenaxaHHH HX. 
Ha 6yMa>KHyio Aenxy. 

Henaxaiomee ycxponcxBo MO>Kex pa6o- 
xaxb B pex^HMe nenaxn hhcba h3 cyMMaxopa 
H B AByx peH<!HMax nenaxH nporpaMMbi. Oa- 
HOBpeMeHHO c peayAbxaxoM nenaxaexcH ho- 
Mep peayAbxaxa. 

HaKonHxcAb na nep^opHpoBaHHOM ACHTe- 
(Hnji) npeAHasHaneH ajih xpaneHnn n Bbi- 
Aann rpynn nnceA h KOManA b Mamnny b.. 
npouecce pemennH saAann. 3xoh ueAi^* 
HHCAOBOH MaxepnaA nepenncbiBaexcn c ach- 
xbi B HaKonnxeAb na MarnnxHOM 6apa6aHe' 
xaKx^e rpynnaMH. 

i^AH ocymeGXBAeHtHH rpynnoBoro bboa^ 
HHCAOBOH MaxepHaA nep 4 )opHpyexcH b pas- 
AGAbHbix ynacxKax AGHXbi (aonax). Ka>KAa» 
30 Ha HMeex cboh HOMep, Koxopbin Hanocnr* 
CH Ha Aenxy. 
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B KaqecTBe HOCHiejiH' . HcnojibsyexcH craH- KOMaHAbi h Bbi6opKa cjieAyiomeH KoiviaHAbi/ 

AapiHaH HenpospaqHaH nep(})opHpoBaHHaH ajih HcnojineHHH npoHSBOAHTCH b oahom i** 

35-MHAAHMeTpOBaH KHHOnjieHKa. TOM >Ke TaKTe pa 60 TbI MaUIHHbl. 

HaKonHxejib Ha MarHHTHOM jieHTe (HMJl) ApH(J)MeTHHecKoe ycxpoficTBo (AY) Bbi* 

, cjiy^HT a*hh sanHCH, xpaHeHHH h BbiAa4'H nojiHHex apH^MexHqecKiHe h AornqecKHe 

Fpynn ^qnceji h kombha b MauiHHy b npouec- onepauHH hba qHCAaMH m KOMBHAaMH, npeA- 

'' ee p'eifieHHH saAaqH. SaniHCb qiHCAOBoro Ma- craBjieHHbiMH b ABOHqnoH CHCxeMe chhcjic- 

xepnaAa na AeHxy npoHSBOAHxcH toabko hs hhh. OnepauMH npoHSBOAHTCH b oahhx in 

HaKonHTOAH Ha MarHHiHOM 6apa6aHe, XIah xex >Ke uennx b cooTBexcTBHH c C0Aep>i<a- 

HcnoAbsoBaHHH B opouecce peuieHiHH saAaMH HMeM KOMaHAbi no nasecTHbiM npasHAaMi 
TOCAOBOH* MaiepnaA c Aenrhi AOAA^en 6biTb apH(|)MeTHKH aboh^hbix qiHceA. 
nepenncan b HaKonnxeAb na MarnniHOM 6a- PesyAbxaTbi Bcex onepaunfi b apH(j)MeTH- 

padane. Sanncb MMceA na Aeniy n nepenncb necKOM ycxponcTBe noAyqaioxcH b cyMMaxo-* 

c Aenxbi B HaKonnxeAb na MarHHxnoM 6a- pe, Koxopbift HMeex 37 paspHAOB: oahh jijits 

padane nponsBOAHTCH xoabko rpynnaMH. snaKa, oahh ajth eAHHHAbi nepenoAHennH in 

B KanecxBe HocHxeAH HcnoAbsyexcH cxan- 35 paspHAOB aah MaHXHCCbi hhcab. 

AapxHan nep({)opHpoBaHHaH 35-MHAAHMexpo-' ycxpoficxBo ynpaBACHHH (Vy) odecnenii- 

Ban MarHHTHan Aenxa. 'saex aBxoMaxHqecKoe BbinoAHeHne ManiHHoin. 

ripH padoxe MauiHHbi c HaKonnxeAHMH na nocAeAOBaxeAbHocxH- apH^MexnqecKHx h ao- 

nep(|)OAeHxe h MarHHXHOH Aenxe xeMn pado- xHqecKHx onepaunn b cooxBexcxBHH c npo- 

xbi MamiHHbi onpeABAHexcH CHHxpoHHSHpyio- rpaMMOH pemennH saAanH h AonycKaex pyq- 

lAHMH cHFHaAaMH, HocxynaiomHMH H3 HaKo- Hoe ynpaBAenne padoxoH MauinHbi c nyAbxa» 

nHxeAeH. ynpaBAennH. B ycxpoiicxBe ynpaBAeHHH Bbi- 

HaKOHHxeAb na MarHHXHOM dapadane padaxbiBaiOTCH ynpaBAHioiuHe HMnyAbCbi m 

(HMB) npeAHasHanen aah sapHCH, xpane- cepnH HMnyAbcoB, odecneqnBaioiuHX padoxy^ 

HHH H BbiAaqn qHCCA h kombha b npouecce Bcex ycxpoHcxB MauiHHbx 
penieHHH saAaqH. SanHCb h BocnpoHSBeAe- Pyqnoe ynpaBAenne ocymecxBAHexcn c 

nne b HBKonnxeAe na MarnHXHOM dapadane noMom.bK3 SAeMenxoB ynpaBAeHHH, pacnoAO- 

ocymecTBAHioTCH no HSBecxHbiM^ npHHUHnaM HceHHbix Ha naneAH. 

c nocxoHHHbiM npeABapnxeABHbiM noAMarnH- MauiHHa «ypaA» padoxaex no oAHoaApec-* 

qHBaHHeM. * hoh chcxcmc KOManA. XIah BbinoAHeHHH; 

Mhcab h kombhabi xpaHHxcH B «HqeHKax». kb^kaoh onepauHH xpedyexcH oxA€AbHa5i., 

Ka>KAaH HqeHKa- HMeex - aApec (HOMep), kombhab. KoMaHAa npeAcxaBAHex codofti 

npeACxaBAHeMbiH b MamHHe ABenaAuaxHpas- BOCbMepnqHoe hhcao, cocxoHiuee hs Asyx 

pHAHbiM ABOHqnbiM- qncAOM. ' qacxeH; oahb HBAHexcH aApecHofi h odbiqno. 

Ha noBepxHocTH MarHHxnoro dapadana yKasbiBaex aApec hhchkh HaKonnxeAH na da- 

HMeexcH 18 padoqnx AopoH<eK h xpn Aopo>K- padane, coAepn^HMoe KoxopoH yqacxByex b- 

KH c CHHxpoHHSHpyFoiAHMH pHCKaMH. Chths- onepau.HH; Apyran — noMepoM onepauHn,, 

Abi, cqnxbiBaeMbie c CHHxpoHHSHpyioLUHx ao- noAAeHcaiij.eH HcnoAHennio, 
po>KeK, HcnoAbsyioxcH b ycxpoHCXBe ynpaB- ripn BbinoAHeHHH neKoxopbix onepauHin 

AeHHH aah BbipadoxKH ynpaBAHiomiHx HM- noMHMO qHCAeHHoro pesyABTaxa Bbipadaxbi- 

nyAbcoB. BaioxcH ynpaBAHion;He CHrnaAbi o nepe- 

^HCAB Moryx dbixb sanncanbi b naKonn- noAHCHHH cp h ycAOBHOH nepeAaqn ynpasAC- 

xeAb Ha MarHHTHOM dapadane h BbidpaHU hhh w. 

H3 HaKOHHxeAH xoAbKo Hcpes apH4)MeTHqe- PesyAbxax Bcex apH4)MexHqecKHx h aoth- 

CKoe ycxpoHCTBo. HcnoAHeHHe BbidpannoH qecKHX onepauHH noAyqaexcn b cyMMaxope^ 
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aKCnJiyATAUMOHHO-TEXHHMECKME AAHHblE 
MAUIHHbl «yPAJl» 


Pa.'pnAHOCTb AeCJlTHMHHX MHCeJl 

non uBOAG B MauiHHy n bbibo- 

AG na nenarb 9 ACcnTHMUbix paa- 

pBAOB 

PaapAAHOCTb BOCbMepHMHbIX MH- 
CGA npH BBOAC B MaUIHHy H 
BbiBOAe na iienaTb .... 12 BOCbMepUMHbix 

paapHAOB 

CncieMa CMHCJieHnn aJIb niiceA 
npn bboag b MaiuHny n bbibo- 

AG na ACCHTUMHaji h BOCb- 

MGpimHan 

CHCTGMa CMIiCAGHlIH AJIH KOMBHA 

npn BBOAC B MaiUHHy n obino- 

AG Ha nenaib ■ BOCbMepnMHa5i 

CnCTGMa CHHCJIGHHB A.n5l MIICGA 

11 KOMBHA B MaiUHHG . . . ABOIiMHan 

PaapBAHOCTb HHCGA B MaUIllHG . 36 ABOHMHbIX pa3- 

pyiAOB (10,5 Ae- 

CHTHHHblX n OAHH 

paapHA A*nn ana- 

Ka MHCJia) 

cPopMa npcACTaBJiGHun mhcga b 

MauinHG . c aannTOH, ^h.kcm- 

poBaHHOH nepGA 

CTapuiHM paapn- 
AOM 


KojnmecTBO kombha .... 29 

yiipaBAGHiie aBTOMaTimecKoe c 

noMoiubK) npo- 
rpaMMbi H pynHoe 
c nyAbia yn- 
paBAGHiia 

npitHuiin paOoTbi ocHOBHbix ycT- 

poncTB napaAAGAbHO-nocAG- 

' AOBBTGAbHblH C 

(plIKCIipOBaH H 0 H 
AAHTGAbHOC T b 10 

TaKxa paOoTbi 

Bboa mhcga h KONianA B Mainn- MamuHbi 

Hy aBTOMaTHMGCKHH, C 

HaKonuTGAA iia 

OGpCpOAGHTG H 

pyHHOH, c nyAb- 

xa ynpaBAGHHH 

CHCXGMa KOHXpOAH .... OnGpaXHBHblH KOH- 

XpOAb C nOMOmbK) 
XGcx-nporpaMM h 

npOCpHAaK X H M G- 
CKHVI KOHXpOAb 
nyxGM HaMGHGHiin 
pG>KHMa paOoxbi 

CXGM 


BpGMH Bbino.nHeHHn oxagabhux 
OHGpamiH: 

BCGx oncpamiH (npoMe ag- 
AGHHH h’ HOpMaAHaaUHH) . 10 MCeK 
HopMaAiiaauHH . ... 20 MceK 

AGAGHlin 40 MCeK 


EmkOCTB HaKOHHXGAH HR MaPHIlX- 

HOM OapaOane . . . . . 1024 xpiiAUaxnme- 

cxiipaap 51 A H bi X 

ABOHMHblX MIICGA 

iiAir 2048 KOManA 

HaKonuxGAb na MarHiixHOH agii- 

xe: 

GMKOCXb AO 40 000 XpHAUa- 

XHUiecxiipaap n a- 

' * HbiX ABOHMHblX 

MHCGA HAH AO 
80 000 KOManA 

KOAHMCCTBO 30H .... 255 

CKopocxb aariHCH ii Bocripoiia- 

BeAGHHH 4500 + 10% MHCGA 


B MHH. 

HaKOMiixeAb na iiep(j)OpHpOBaH- 
HOH AGHXe: 

GMKOCXb AO 10 000 MHCGA 

HAH KOMBHA 

KOAHMGCXBp 30H .... 127 

CKOpocxb BBOAa .... 4500 + 10% mhcga 

B MHH.' 

CKOpOCXb HGMaXH pG3yAbXaXOB 100 + 10% MHCGA B 

MHH. 

CKOpOCXb riGptpopaUHH MHCGA H3 

MaUIHH 150 + 10% MHCGA 

B MHH. 

CKOpocxb pGriepcpopamiH mhcga 

C AGHXbl C llOMOLUblO KOHX- 

poAbHO-CMHXbiBaiomGro ycx- 

pOHCXBa 180+10% MHCGA 


B MHH. 


CKOpOCXb CpaBHGHHH AByX AGHX 
na KOHXpOAbHO-CMHXbIBaiOlUGM 
yCXpOHCXBG . 


200 + 10% 


MIICGA 


BpGMH nOArOXOBKH .MaiHHHbl K 
PGLUGHHIO 3aAaM OnpGAGAHGXCH 
BpGMGHGM, HGOdxOAHMbIM AAJI 
iiporpGBa AaMH h MarHiixHoro 
6apa6aHa. a xaK>KG bpgmghgm 
npOBGpKH MaLMHHbl C HOMOLUblO 


xecT-riporpaMM 


Hoagshog upGM5i pa6oxbi 
Pg>khm paOoTbi MauiHHbi 


Hcxomhmk SHeprnii 


noXpcOAHGMaH MOLAHOCXb 
KOHCXpyKUHH 
HeoOxoAHMaa HAomaAb 
ycxaHOBKH .... 


• • ox 30 MHH. AO 2,5 

Mac. (b aaBHCHMO- 
CXH OX C0CX05IHH51 
MamiiHbi) 

. . HG MGHGG 18 MHC. 

B CyXKH 

. . KpypAOcyx 0 m h bi h 

HAM c nCpGpbIBa* 
MH B peillCHHH 
aaAaM c BbiKAio* 
MaXGAGM MaiHHHbl 

. . cexb xpGxcpaanoro 

HGpGMGHHOrO XO- 
Ka Hanp5i>KeHHGM 
220 e + 10%, Ma- 
cxoxoii 50 
7,5 K6a + 10% 

. . OAOMHan 

AA5I 

. . 50 .u2 
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CHCTEMA KOMAH;!, MAUIHHbl «yPAJI» 


nepauHH 


06o3Ha- 

MBHHe 

KOMaH- 

JIbl’ 


nepBaji onepauHR cjio^e-' 
HHJl 

Bropan onepauHH'cRO»:e- 
HHR fc.iameHiieM cyM- 
Maiopa) ■ ■ ■ 

BbiMHiaHiie j 

BbiRHiaHHe MOAyjieir. • 
nepeaH onepauHH yMHo- 
JKCHHH ‘ (nOSBOjlHeT -Bbl 
MHCJIflJb BbipaRCeHHH BH- 
jxa \ai0r + ■ 0 , 2^2 '^':.. 6e3 
iiocbiaKH npoMekyiou 
HbiX' peayjibTaTOB b na-' 
Konnie/ib) _ ^ . 

B TO p a H on ep a una ' y m h o - 
>KeHHH (nosBOJiaeT bbi- 

MHCJlHTb Bbipa-R^eHHB - BH- 

fla ai £22 ^3.. ■ 6 e 3 . rio- 
cbiJiKH npOMe>KyTonnbix 
pesyjibxaTOB b HaKoiin- 
rejib) 

JlejieHHe 

OopMupoBanne anaKa 
Cabmp 

BuAejieHHe Racui RHCjia 
(nopaapRAHoe Aoniqec- 
Koe yMHo»ceHne) 
OopMHpoBaHHe (nopas- 
pRAHoe AornqecKoe cao- 
■ >KeHHe) 

CpaBHCHHe (b necoBna- 
Aaiomux paspRAax bu- 
padaxbiBaeTCH eAHHHua) 

HopMaAHsauHH (b cyMMa- 
Tope (pHKCHpyexcH mhc- 
AO, cooTBexcxByKomee 
KOAHMeCXBy cabhxob) 

riocbiAKa B HaKonHxeAb na 
CapaCane 

riocbiAKa B perHCxp AY 

riocbiAKa b cyMMaxop 
(mhcao K BanncbiBaeicR 
B cyMMaxop) 

riepBaa onepauHR nepeAa- 
ynpaBACHUR (ccah 
= r 1 ynpaBACHne ne- 
pCAaexcR B RqeHKy 
«a») 

BxopaR onepauHR nepCAa- 
WH ynpaBACHHR (ynpan- 
ACHHC nepeAaexcR b 
RMCHKy «a») 


CAla 


CA2a 

Bqla 

Bq2a 


Villa 


N9 ' 

onepa- 

UHH 


yk2a 

JilAa 
4^3 a 
Ca 

BAa 

ip'pa 

Cpa 

Hpa 

noa 

npa 

ricK 


Ela 


E2a 


01 


:-02 

03 

04- 


05' 


06 

07 

TO 

11 


12 

13 

14 

15 

16 
17 

20 

21 

22 


ycjioBHe 

BbipadOTKH 

CHTHa/ia 

(0==.l 


2 0 

z 0, 

2 


^ ^ 0 


0 

z ^ 0 
Z^O 
z = 0 


2 = 0 
^ = 0 
X ^ y 

X = 0 

z ^ 0 
z = 0 


HaHMeHosaHHe oiepauHH 

O60- 

3 HaHe* 

HHC 

KOMSH- 

ilbl 

onepa- 

uHH 

yc^ioBwe 
BblpadOTKH 
CHrHa;ia 
(0 = 1 

TpexbR onepauHR nepeAa- 
MH ynpaBAeiiHR (b 3 a- 
BHCHMOCTIl ox noAO>i\e- 
HHR . K-ro KAioqa Ha 
nyAbxe • ynpaBACHUR 

■ .nponycKaexcR hah hc 
nponycKaexcH CACA'yio- 

E3k 

23 


man KOMaHAa) 


HexBepxaR onepauHR ne- 
peAawH ynpaBACHUH 

' (iicrioAbsyexcR toabko c 
KOM aHAOH Hu. n a-hr 

OKOHUaHHR UHKAHMeC' 

B4a 

24 


KOH onepauHH) 

HaqaAO saAaHHoro wucAa 
• UHKAOB (rpynna kombha 
- nocAC KOMaHAbi Hu./zao 
KOM aHAbi E4a hciioa- 
HRexcR pa 3 , npH stom 
. MCHRioxcR aApeca xex 
kombha, nepcA homc- 
pOM onepauHH Koxopbix 


CXOHT npH 3 HaK) 
CyMMHpoBatiue (aar hoa- 
CRexa KOHXpOAbHblX 

Hu/2 

25 

Z < 0 

CyMM) ■ 

HsMeHeHue KOMaHA (co- 

ACpRiHMOe RRCHKH £2 
npnOaBARexcR k cac- 

Cma 

.26 

AyiomeH KOMaHAc) 
OOpameHiie k nep(t)OAeHxe 

Maa 

30 


(coAepJKiiMoe 30 Hbi C 
nepenHCbiBaexcR iia da- 

padaH B RMCHKH ox £ 2 i 
AO £2,2) 

OdpameHiie k MarHHXHou 
ACHXe AAR CRHXbmaHUR 

Jlnaj 

1C 

®2 

31 


(COAep>KHMOe 30 HbI C 
neperiHCbmaexcR na da- 
padau B RRCHKH ox a, 
AO £ 22 )' 

OdpamcHHe k MarHuxHOH 
Aeuxe A-HR sanHcii (co- 
Aep>KHMoe RHCCK ox a, 

JlMai 

2C 

32 

31 


AO a2 Ha dapa'daue 
nepenHCbiBaexcR b 30- 
Hy C Ha AeHxe) 
rieqaTaHHe peayAbxaxa 

(neuaxaeTCR coAepR^H- 

JlMa, 

3C 

32 

31 


Moe cyMMaxopa) 
HponycK cxpoKii (npony- 
cKaexcR OAHa cxpona 
nepCA neqaxbio CACAyio- 
mero peayAbxaxa)- 
OcxanoBKa (c bbiboaom 
COA epJKHMOrO RqeHKH £2 

Hq 

32 


Mh 

34 


na cyMMaxop) 

Oca 

37 
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ajlEKTPOHHO-JiyHEBOE 
PErMCTPHPyiOmEE yCrPOflCTBO 

i 3py-i 


ripHdop- 3 Py-l npeAHasHa^aeTCH ajih pe- 
rHcrpauHH Ha SKpaHe ero sjieKTpoHHO-jiy^e- 
BOH TpySKH THOa 10 JlM -2 (c TCMHOBOH 33- 
HHCblo) KpHBbIX, npeACTaBJieHHbIX B BHAe Ha- 
npHH<eHHH. B nacTHOCTH, oh mo^ct npHMe- 
HHTbCH COBMeCTHO C 3AeKTpOMOAeAHpyK)UJ,H- 
MH yCXaHOBKaMH. 

nojiyqeHHoe H3o6pa>KeHHe coxpaHHercH 

Ha 3KpaHe^KaTOAHOH-Tpy6KH ao oahofo Me- 


yCTpOHCTBO nOSBOJineT npOHSBOAHTb MHO- ' 
roKpaiHyio sanHCb perHCTpHpyioH;Hx BejiH- 


Ha sKpane KaiOAHofi xpyOKH npnOopa 

B03MO>KHO HaneCeHHe MaCLUXaOHOH ccxkh h 
OXMexOK BpeMCHH' 

ripH noMOLUH cjDoxonpHCxaBKH 00-3 npo- 

H3BOAHXC5I c|30X0rpacl)Hp0BaHHe H3o6pa>KeHHH 
c oKpana xpy6KH na cxaHAapxnyio (J)oxo- 
HJieHKy IHHpHIIOH 6 CM. 

B KOMHJieKx npH6opa bxoahx: sjieKxpon- 
Hoe ycxpoHCXBO, 3 CMeHHbix 3JieKxpoHHO-jiy- 
HeBblX XpySKH H 6jIOK A-HH o6eCUBeMHBaHHH 
SKpaHa. 

SjieKxpoHHxaHHe ocyu;ecxBJiHexcH ox 
OjiOKa 3CB-1M. 


TEXHMHECKME AAHHblE 


i; ^HaMeTp. SKpaHa Tpy6KH 100 

^ Haripn^KCHHe, Heo6xoAHMoe aanncH na nojioBHHe sKpana, 

‘ npH ^MaKCHMa'jibHOM 100 o 

nqr.peiiJHpCTb .pacmH({)ppBKH ^aanbix c noMombio MacmradHOH ceTKii 1,5% 

• ra6apHTHbie pasMepbi 535 X 245 X 385 mm 

. 36.5 .a 


100 o 
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3JlEKTPOHHO-Jiy4EBOifl HHflHKflTOP 

H-4 


SjieKTpoHHO-jiyweBOH HHAHKarop H-4 
npeAHasHa^eH ajth BHsyajibHoro HaCjiiOAe- 
HHH npou.eccoB Ha sKpane ajieKTpoi-iHo-jiy- 
HeBOH Tpy 6 KH. TpySKa rnna 31 — J 1033 
noKpbiTa ^iOMHHO(J)opoM A>?iHTe;ibHoro rio- 
cjiecBeweHHH (ao 30 ceK.). 

HHAHKaiop paccvHTaH na CHHxpoHnyK) 
pa6oTy c THnoBUMH aJieKxpHHecKHMH moab- 
AHpyiOmHMH yCTaHOBKaMH nOCTOHHHOrp TO- 

'! I* 

Ka B pen^HMe OAHOKpaxHofl pasBepiKH h as- 
TOMaTHHecKoro noBTopeHHH npoiJ,ecca peme> 
HHH SaA^HH. MoH<eT npHMeHHTbCH TaKjkfe H 
KaK caMocTOHiejibHbiH npndop. 


HHAHKarop odecneHHBaer bo3moh<hocti> 
Ha6jIK)AeHHH 3a BeJIHHHHaMH KaK B (j)yHKUHH 
BpeMeHH, TaK h b (j)yHKAHH ApyrOH nepe- 
MeHHOH BeJIHHHHbl. B03M0>KH0 HadjiiOAeHHe 
AO AByx BejiHHHH OAHOBpCMeHHo H Haiiece- 
HHe OTMeTOK BpeMCHH HH HadjliOABeMOH KpH^ 


npH nOMOIAH. (|)OTOnpHCTaBKH On-2 MO>K^ 
HO npoHSBOAHTb (J)OTorpa(|)HpoBaHHe iiaod-- 
-«pa>KeHHH c sKpana TpydKH Ha CTaHAapTHyio 
4)OTonjieHKy uihphhoh 6 cm . 


TEXHMMECKHE JI;AHHbIE 

■' PasMepbi. pafib^eH MacTH sKpana . , , . 

OC51M npH MaKCHMajIbHOM . yCHJICHHH . . 

^jiHTejibHocTb pasBepTKH: 


■’OAHOkpaTHOHlv . , . . . . ... . , , 

V.- c’noBTppeHHeM 'V. . . . ; . . . .. ; 

r>‘.,i^norpbujHocfb HSMepeHHH BejiHqHH ■ 

' 4aGTofa OTMeTOK; BpeMeHH .. . . , ,• 

nofpe6ji'aeMafl- MoiUHocTb ot ceTH 220 8 50 8t{ 
radapiiTHbie. pasMepbi ' . , ^ 


180 X 220 M^f 
20 MMla 


OT 10 ^ao 400 ceK.. 

OT 1 AO 80 ceK.. 


. He 6oAee 2% 

. 1: 5; 10 H 25 

• 150 fCa- 

715 X 375 X 495 MAf 


\ 
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ajlEKTPOHHO-JiyMEBOR HHflHKftTOP 

H-5 

HHH saAaMH. NioTKer npHMeHHTbcn h Kai^ 
CaMOCTOHTejIbHblH npH6op. 

HH;;HKaTop o 6 ecne^HBaeT BOSMOJKiibcTh- 
HadJiiOAeHHH sa sejiHqHnaMH Kan b 
BpeMeHH, xaK h b ^yhkuhh Apyrofl nepeMen- 
HOH BeJiHHHHbi. Bosmotkbo Ha6JIK)AeHHe AByX 
BeJiHHHH OAHOspeMCHHO H HaHeceHHe OTMe- 
TOK BpeMeHH Ha HabJIIOAaeMOH KpHBOH. 

npH nOMOIAH ^OTOnpHCTaBKH On-2 MO>K- 
HO npoHSBOAHTb (J)OTorpa4)HpoBaHHe HsoGpa- 
5 KeHHH c SKpana KaxoAHofl xpy 6 KH Ha cTaa- 
AapxHyK) (}}OxonjieHKy uiHpHHofl 6 cm . 


TEXHMMECKHE AAHHUE 

AnaMerp sKpana ipySKM ................ . 130 /lw 

^ 4 yBCTBHTejibH 0 CTb no bdcHM OC 5 IM npn MaKCHMajibHOM ycHjieHHH 7 mm/o. 

fljIHTejIbHOCTb paSBepiKH: • ; 

OAHOKpaTHOH . OT 10 AO 250 CCK. 

V .p noBTopeHHeM : or 1 ao 25 ceK., 

• 4 acT 0 Ta OTMCTOK BpeMeHH . . . . 0 , 1 ; 1 h 10 aif 

/ noTpeOAHeMan MoiuHOCTb ot cern 220 'a 50 . . . , . , 40 ea>. 

I'aOapHTHue pasMepbi . . . . 500 x 240 x 360 mm 

i Bee ’ . . 22.5 


48 


SjieKxpoHHo-jiyqeBOH HHAHKaxop H-5 
npeAHasHaqeH a^^h BHsyaAbHoro HaoAiOAe- 
HHH npoueccoB Ha SKpane sjieKxpoiiHo-jiy- 
qeBOH xpybKH. TpybKa xHii'a 13 -J 1036 noKpbi- 
xa AIOMHHO^lOpOM AAHXejlbHOXO Hoc^ecBe- 
qeHHH (Ao 30 ceK.). 

MHAHKaxop paccqHxan na CHHxpoMHyfo 
pa 6 oxy c XHnoBbiMH sJieKxpuqecKHMH MOAe- 
AHpyfomHMH yexanoBKaMH nocxoHHHorp^xu- 
Ka B pe>KHMe OAHOKpaxHofi pasBepxKH H aB- 
xoMaxHqecKoro noBxopeHHH npouecca peme- 
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4>OTOnPHGTflBKfl 

on-3 

OoTonpHcraBKa 00 - 3 , b Koropyio bxoaht 
cepHHHan cj^OTOKaiviepa «Jlio6HTejib», cjiy- 
>KHT (j)OTOrpa4)MpOBaHHH H3o6pa^eHMH 
c SKpana sjieKTpoHiio-JiyHeBoro perHCxpu- 
pyiomero ycipoHciBa 3Py-l. 

OoTonpHCiaBKa AonycKaer TO^Hyio na- 
BOAKy Ha pesKocTb. Ha ciaHAapTHOH uiHpo- 
KOH njieHKe noMemaeTCH 12 chhmkob pas- 
MepoM 6x6 CM, 

Rjin (|)OTorpatl)HpoBaHH5i cfiOTonpHCTaBKa 
yKpenjiHercH na AimeBofl nanejiH Caokb 
Tpy6KH H jierKO CHHMaeTCH nocAe C'beMKii. 
OoACBeTKa BKpaiia KaiOAHofl xpySKH npn 
(l)OTorpa$HpoBaHHM ocymecTBAHercH Ae- 
BHTblO AaMriOHKaMH HaKaAHBaHHH THna 
CM- 27 , HHTaioiuHMHCH OT CBTH nepeMeHHoro 
TOKa 220 e. 

Bee ^^OTonpHciaBKH — 2,5 kc . 
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ajlEKTPOHHO-UH'J’POBOH 
nEHRTfltOmHfi BOJlbTMETP 

3ij.Bn-i 


npnSop npeAHasHa^en Tomioro hsmc- 
peHHH H aBTOMaTHHCCKOH. perHCTpauHH ny- 
TeM nenaTaHHH MeA-aem-io 'hsmch^ioluhxch 
(c ^aCTOTOH AO 0,1 2t{) H nOCTOflHHbIX iia- 
np 5 I>KeHHH. ' ' ‘ 

B ocHOBy nocTpoeHHH npriOopa noJiG^ena 
BpeMH-HMnyjibCiiaH cxeivia npeoOpasoBaHHH 
Hanpn>KeHHH b mhcjio.'-- 

B KOMHAeKT npHOopa BXOAHT SJieKTpOHrio- 


UH(J)poBOH BOAbTMeTp THoa 3UB M ncqaiaio- 
man npHCiaBKa, BbinoAHeHi-iaA na Case cyM- 
MHpyiomefl MauiHHKH THna Cjiy -138 c noA- 

HHMaiOIAHMHCH UHCj^pOBbl Mil LLITai-iraMH. Vh- 
paBAeHHe ^HKcauHeft mraHr npoHSBOAHTc^i 
ox cqeiHHKa, BxoAaiiiero b cocrau SAeKxpoH- 
HO-U:H4)pOBOrO 'BOAbTMeipa. 

SACKiponHiaHHe ocyLuecTBjmeicJi ox xh- 
noBoro OAOKa 3 CB- 1 M. 


TEXHM4ECKHE flAHHblE 


IXorpeuiHocTb HSMepeHHH . . . . 

KojinMecTBO HSMepeHHM- b ceKyHAy 


faSapHTHbie pasMepbi BOJibiMCTpa 

XaSapHTHbie paaiviepbi neMaTatoiueH npiicraBKii 


Bee BOJibTMeipa 

Bee npHciaBKH 


±0,27o 

I 

504 X 258 X 300 mm 
500 X 350 X 350 mm 
OKOJIO 20 K2 
OKOJIO 30 K2 
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JlflMnOBbltt BOJlbTMETP 

BJl-2 

JlaMnoBbiH BOJibTMeip B/I-2 npe^m-tasHa- 
^en jxjin H3MepeHH5i HanpH>KeHHH nocTOJiHHO- 
ro TOKa B cxeMe (b qacTHOCTH, BbixoAHbix 
HanpH>KeHHH 3JieKTpoMOAe^Hpyioiu,Hx ycia- 
fiOBOK npH crauHOHapHOM coctohhhh hx cxe- 

TEXHHHECKHE MHHblE 

ripeAejibi HSMepeHHH ot 1 ao 3000 a 

lIlKaAU npH6opa 1; 3; 10; 30; 100; 300; 1000 h 3000 a 

BxoAHoe conpoTHBACHHc He Menee 5 mbom. 

norpeiuHocTb HsiviepeHHH 3—5% 

noTpe6AfleMaH MomaocTb ot OAHO(|)a3HOH ceiH 220 e 50 an » * . 50 act 

Bee OKOJio 2 fcar 
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Mbi), KorAa HeoSxoAHMO Majioe noTpeSAeiiHe 
TOKa HSMepHTeJIbHbIM npHSopOM. 

Cxeivia npHSopa npocta h noexpoeHa na 
xpex paAHOJiaMnax (6U5C h jXByx 6C2). 

BoJibXMexp HMeex nopxaxHBHoe BbinoA- 
Henne. 
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KOMnJlEKT nPHBOPOB 
MH<I>P/\HH3KOrO 
flHAnftSOHft MACTOT 
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■ KoMn.aeKT npH6opoB HHcj^paHHSKoro ^HanasoHa ^lacTOX’ npcAHasHaMCH 

cimTim c CHCieM aBTOMaiH^recKoro peryjiHpoBanHH hjipi ynpasjieHHn h hx 

OTAeJlbHblX yCTpOHCTB 'HaCTOTHOH H nepeXOAHOH xapaKTepHCTHK. OpH nOMOUXH 
AaHHbIX npH6opOB MO>KHO xaiOKC npOHSBOAHXb paSAHHHbie HSMepeHHPI B AHa- 
nasoHe nacxox Me>KAy HyjieM, h HH>KHeH . rpanHuefl sByKOBoro AnanasoHa 
(npaKXHHecKH ox 0,01 ao acchxkob repu). 

CHHMaeMbie npH homoiuh sxoro KOMOJieKxa AaHHbie hosboahiox BbiOnpaxb 
AJiH CHCxeM aBxoMaxHMecKoro peryjiHpoBaHHH h cjieAHmHX chcxom HaHAy^uiHe 
xexHHqecKHe xapaKxepHCXHKH. 

B KOMOACKX bxoahx HHXb npHdopoB: 

4)a30Mexp-HacxoxoMep xHna HO-2; 

reiiepaxop nepHOAHqecKHX KOJiedawHH xHna HrnK-2; 

ABOHHOH nHKOBbiH BOAbXMexp THHa XtHB-lM; 

. KOMneHcaixHOHHbiH BbinpHMHxeAb XHna KB-2; 

3A6KXpOHHO-CXa6HAH3HpOBaHHbIH BblOpHMHXCAb XHOa 3CB-1M (CAy>KHT 
aah oHxaHHH nepBbix xpex npHdopoB). 
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VlHcDPAHHBKOHRCTOTHblH 

OASOMETP-HflCTOTOMEP 

^>a30MeTp-qacT0T0Mep HO-2 npeAHasHa- 
Men AJiH TOMHoro HSMepeHHH neppioAa h cabh- 
ra 4>B3 CHHycoHAa.nbHbix KOAedaHHH sack- 
TpnqecKoro Hanp5i>KeHHa, HHiepBajia epeMe- 
HH Me>KAy AByMH OAHHOMHblMH HMnyjlbCaMH 
H qHCAa HMnyAbcoB (nepwoAHqecKHx hjih hc- 
nepHOAHMecKHx) . 

OpHfiop MO/Kex 6biTb HcnoAbsoBaii xaioKe 
B KaqecxBe saAafomero renepaxopa CHuyco- 
MABAbUbix KOAcdanHH iia 100 c KBapue- 
BOH cxaSHAiiaanHCH qacxoxbi. 

SAeKxponnxaiiHe npH6opa ocymecxBABex- 
CH ox XHnoBoro 6jioKa 3CB-1M 


TEXHHHECKME AAHHblE 

PaSoMMH AnanasoM qacior npn h 3 - 
MepenHH nepiioAa n cABiira (})a 3 
norpeuiHocib iisMepeiinji nepiiona h 
CAB iira c|)a3 (k ujKajie 360°) . 

Pa3peiiiaK)man cnocoOaocTb npii 
cqere micJia iiMiiyAbcoB •. 
MiiHiiMaAbnoe uxoaiioe nanp 5 i^e- 
Hne (aMiiAiiTy;iHoe BnaMeHiie) 
raOapHTHbie pasMepbi ..... 

Bee .... 


l-biu KQHa/l 



BriH — 6 jiok npOBepKH Hyjien. 

y, H y2 — yCHJIHTeAll nOCTOHHHOrO TO’Xa C K03Cl)(|)H- 

u Hen TOM ycHAenun K 50. 

HH, II — HMnyAbCHbie nHAHKaTopbi iipoxo>K- 

ACHHA BXOAHbIX CIFFHaAOU MCpCS HyAb. 
yH, H yM2 — yCHAHTeAII IlMfiyAbCOB. 

BOB — 6 aok OTceMKii HHiepBa^a DpeMenn Me>KAy 
MMnyAbcaMii. 

nC — nycKOBan cxeMa (cxeMa noArOTOBKii). 

FH — reiiepaTop iiMnyAbcOB c KBapucBoii cradiiAn- 
aamieii qacTOTbi (f == 100 Kei{). 

3K — 3AeKTpOHHb!H KAHnaH. 

CH — cqeTMHK iiMnyAbcoB, cocToamnii 113 qeiupex 
3AeKTpoHHbix riepecMeTHbix ackba Tiiria An-2 
II sACRTpoMexaHimecKoro qeibipexpaapBAHOro eqer- 
MHKa CB-IM. 
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HH<t>PftHH3K04flGT0THblM TEHEPATOP 
! nEPHOWMECKHX KOJlEBRHHtt 

HrnK-2 


60 


FenepaTop HrnK-2 npeAnasHaMeH 
renepHpoBaHHH KOJie6aHHH qeibipex $opM: 
npHMoyroJibHOH, Tpeyrojibiiofi, nHJioo6pa3- 
HOM H cHHycoHAajibHOH. KpoMe Toro, npH- 
6op MO>KeT BbiAasaTb OAHHoqiibie HMnyjibCbi 
npHMoyroAbHOH, TpeyroJibHoft h nHJiooSpaa- 

HOW (J)OpM. 

renepaTop HMeeT abb pe>KHMa paCoibi: 
rcHepHpoBaHHe mhcto CHHycoHAajibHbix ico- 
jie6aHHH {(f)Hr. 1) h renepHpoBaHHe npHMO- 
yrojibi-ibix (hjih ipeyroJibHbix) KOAe6aHHH h 
CHHXpOHHbIX C HHMH nHAOOSpaSHblX KOJie- 
6aHHH ((})Hr. 2). Bo BiopoM pe>KHMe paooTbi 
o6a BHAa KOJiedaHHH Moryi 6biTb nojiyqenbi 


OAHOBpeMei-iHo, Ha Asyx pasHbix BbixoAax 
renepaTopa. 

CxeiVia reHeparopa nocxpoena Ha onepa- 

UHOHHblX yCHJlHXeAHX HOCXOHHHOrO XOKa. 
Macxoxa KOAe6aHHH ycxanaBjiHBaexcH rpyoo 
no AHanasoi-iaM h njiaBHo b npcAe^ax KaH<- 
Aoro AwanaaoHa. 

/lonycxHMan BejiHHHHa BHeniHeft HarpyaKH 
Ha BbixoAax npnSopa — 5 h 20 kom . 

Fenepaxop HMeex ycxpoHCXBO A«aH AHCxaH- 
UHOHHoro aanycKa npouecca KOJieOanHH. 
BpeMH, iieoOxoAHMoe a-hh nporpesa npii- 
6opa noc/ie BKJHoneHHH ero naxainiH, 20 mhh. 

SjieKxponHxai-iHe — ox xHooBoro 6AOKa 
3CB-1M. , 


TEXHMMECKHE AAHHblE 

PaSoHHH AHanasoH MacTOT . . . 0,01-^-100 

PeryAHpyeMafl ' aivrnjiHTyAa BbixoAHoro. Hanp5i>KeHiiH (KpoMe ruijiooO- 

pasHorb) ' . . 0-r-200 e 

Pery;iHpyeMa5i aMiiAHTyAa nHjioobpasHoro Haiipfin^eHiin . , . 0 -h 100 o 

norpeuiHOCTb .ycraHOBKii MaciOTbi ne 6ojiee 4% 

. CTaOiiAbHOCTb qacTOTbi . . 1 % 

Ko34)(J)nuHeHT' neAHHeHHbix HCKa>KeHHH cHHycoHAajibHbix KOAebainiH He npeebiuiaeT 5% 

riorpeuiHOCTb saAaHHH HaqajibiiOH cl)a3bi • . ne Ooagc 37o 

MaKc'iiMajibHoe HSMeHeHne aMiiAiiiyAbi CHHyconAaAbHbix KOAeOaiiHii 

npii' H3MeHeHHH qacTOTbi . . . . . . , . . He 6oAee 3% 

CTabHJibHocTb aMHJiHTyAbi (b TeqeHne qaca) ........ If? 

OlKAOHeHHe OT AHHeHHOCTH HHAOCOpaSHbix H TpeyrOJIbHbIX KOAeOa- 

HHH (pT BeAHMHHbl, MaKCHMaAbHOH aMHAHTyAbl) HG HpeBbllliaeT 1% 

raOapHTHbie paaiviepbi 504 X 258 X 300 mm 

Bee , 20 K 2 
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HrnK-2 


OepoHu^ume/ib 



4>Hr. 1. BjiOK-cxeMa A<nii CHHycoHAajibHbix KOJie6aHHH 



— — 


1 "Buxod!/? 



1 

L ■ 

Bb/xodH 


— _ — 

r . 

1 





BbixodI/} 


mmodHhiu 


2. BjioK-cxeMa^ HecHHycoHAajibHbix KOjieoaHHH 
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KOMnEHCflUHOHHbliW 

BbinP5IMHTEJlb 

KB-2 

npH HCCJICAOBaHHH paSJIHMHbIX CXCM C 
nOMOLU,bIO HHC[)paHH 3 KO^aCTOTHOH HSMCpH- 
TCjibHOH annaparypbi qacTO BosKHKaer ne- 
o 6 xo;[lHMOCTb corjiacoBaHHH BKJifoqcHHH npH- 
^opoB no ypoBHK) HanpH>KeHHH nocxoraHoro 
TOKa. iljiH 3 T 0 H uejiH H opeAHasHaneH kom- 
nencaunoHHbiH BbinpHMHxejib KB-2, cxeMa 
Koxoporo npeAcxaBJinex co 6 oh otb bjibk- 
TpOHHO-CXa 6 HJ]M 3 HpOBaHHbIX HCXOnHHKa Ha,- 
TipH>KeHHH C 06mHM MHHyCOBbIM BblBOOTM, 

TTHxafOLUHxcH OX OAHoxo BbinpHMHxejiH. Pas- 
iiocTb HanpH>KeHHH Me>I<;^y BbixojiaMH axiix 
HCXOMHHKOB MO>Kex HJiaBHO HBMeHHXbCH 
Bpyqnyio. BbixoAHoe BHyxpeHnee AnnaMnne- 
CKoe conpOTHBjieHHe npHSopa ne npesbimaex 
J-ieCKOJlbKHX OM, a MaKCHMaJIbHblH HOMHHajI 
«anpH>KeHPiH na bbixoag cocxaBJinex okojio 
50 6. 3 xhm caMbiM o 6 ecneqHBaexcH KOMnen- 
cauHH HanpH>KeHHH nocxoHHHoro xoKa jik) 6 o- 
ro 3 HaKa B npe^e^ax ± 50 0. Konxpojib kom- 
nencauHH ocymecxBJiHexcH no HMeioiiie- 
MycH B npiiOope BOJibXMexpy nocxo 5 iHHoro 

TOKa. 

HanpnjKenne riepBoro HCxoqnnKa peryjiH- 
pyexcH noxenuHOMexpoM b npe^ejiax + 350 
-^ 400 6 , a HanpH>KeHHe Bxoporo — s npe- 
jxejiax + 350 ± 2,5 e. 

TEXHHHECKHE AAHHblE 


JtonycTHMaH HarpysKa .... 
/IpeHC}) BblXOilHOrO HanpHJKCHHH 3a 

8 wacoB 

<>OHOBafl cdCTaB.n[flK)ma5i BbixoAHoro 
nanpB>KeBiiB 

noTpedjineMaa MomnocTb ot cgth 

220 8 50 

raOapiiTHbie pasMepu 


Cmodu/Jujarnyp / 


CmQdu/mofWDi 


KB-2 


. 140 ea 
200 X 300 X 
X 250 MM 
. 4 K2 
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flBOHHOH nHKOBbIM BOJlbTMETP 

flne-iM 

JIbohhoh nHKOBbiH BOJifaTMeip ‘ XIFIB- IM MepeHHH (12 ceK.), a sareivi OTKJiioqaeicji. 


npe/lHasHaMeii HBwepeHHH nnKOBoro 

snaHei-iHH HanpH>KeHHH sa oahh nepnoA ko- 


c noMoiubio pejie BpeMeHH. 

npH6pp o6ecneMHBaeT raioKe bo3mo>k- 


Aedaapia. CxeMa npnSopa noBBOJinex HSMe- hoctb iisMepeHHH BpeMei-iii nepexoAHoro 


pnib ABa HanpH>i<eHHH OAHOBpeMCHHO, no- 

CKOAbKy B HeH HMeiOTCH ABB OA^HaKOBblX 
nHKOBbix BOJibTMeTpa. CxeMa nHKOBoro 
BOAbTMeipa 1) coAepn^HT KaTOAHbifi 

nOBTOpHTeAb, OOAKAIOqeHHblH KO. BXOAy H3- 
MepHiejibHoro KOHAencaxopa. Bo BpeiMH H3- 
MepeHHH 3T0T KOHAeHcaTop qepes a^oa 
noAKJiioHaeTCH k BbixoAy BXOAHoro ycHAHTe- 

AH nOCTOJlHHOrO TOKa. UsMeHeHHeM K03(J)(J)Pi- 
-^HeHTa ycHA'eHHH ycHAHieAH ycTanaBjiB- 


npouecca b CHcieMax aBTOMaTH^ecKoro pe- 
ryAHpOBaHHH (ao MOMeHxa OKOHqaxeAbHoro- 
BxoAa nepexoAHOH norpemnocxH b sony He- 
qyBCXBHxeAbHOCXH) . HsMepeHHe epeMeriB 
nepexoAHoro npouecca ocHOBano Ha npuMS*- 
HeHHH onepauHOHHoro ycHAHxeAH, padoxaK)- 
mero b pe>KHMe HHxerpupoBaHHH nocxoan- 
Horo HanpH>KeHHH, noAasaeMoro na ero bxoa 
BO BpeMH pa6oxbi npH6opa ((j3Hr. 2). Flapa- 
Mexpbi cxeMbi B 3XOM pe>KHMe Bbi6paHbi xaK^ 


BaeXCH BCAHHHHa^AAH IHKaAbI npH6opa. AjIH nOKaSaHHH OAHOXO H3 BOAbXMexpOB CO- 

npeAOXBpauieHHfl cxeKaHHH nepes ahoa sa- oxBexcxpyiox BpeMeHH nepexoAHoro npoixec- 
pHAa c KOHAencaxopa, nocjieAHHH hoakaio- peryAHpoBanHH b cexyHAax. SACKxponn- 

HaexcH K ycHAHxeAK) xoAbKO Ha BpeMH H 3 - xaHHe ox XHHOBoro 6AOKa 3CB-1M. 


TEXHMMECKME AAHHblE 


Pa6oHHH‘ AiianaspH' MacTOT 


0.1^ 100 an 

'BejiiiqHHa HSMepHeMoro.. nukOBoro Hanpfi>KeHiiH OJ -f* 100 a 

riorpeiuHOCTb " HSMepeHHH HanpHjkeHHH ~ He OoJiee 2 % 

.'UlKajibi HSMepfleMbix HanpflkeHHH 0 , 3 ; 1 ; 3 ; 10 ; 30 ; 100 3 

BejiHHHHa .HSMepneMoro BpeMeHH .nepexoAHoro npouecca peryjiH- 

- pOBaHHH • .< * i . 0 - 7 - 100 CCK. 


florpemHoiCTb. HSMepcHHH BpeMCHH/ nepexoAHoro npouecca 
SauaBacMan BeAHqHHa soubi HeqyBCTBHTeAbHOCTH . . . 


r aOapHTHbie'pasMepbi' 


0-7- 100 CCK. 

57o 

0,5; 1; 2,5; 10 o 
450 X 240 X 300 mm 
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3JlEKTPOHHO-CTflBHJlH3HPOBflHHblH 

BbinP51MHTEJlb 

3CB-1M 


3jieKTpOHHO-CTa6HJlH3HpOBaHHb!H BblfipH- 

MHxeJib (6 v 10 k HHiaHHa) 3 CB- 1 M npeAHas- 
naaen ajih odecnencHHa paaJiH'iiifjix noxpe- 

fiHXeJiefl Bl>ICOKOCXa6HJlH3HpOBaHHfaiMH IlCTOa- 

HHKaMH niiiaHHfl nocxoflHHoro roica cJicAyio- 
IHHX HOMHHaJlOB; 

350 6 npH' HarpysKe p.o 50 .va; 

— 190 0 npH Harpy3Ke ao 550 -mc; . 

+ 75 e npH Harpyaxe ao 50 J’.ta; . 

+ 350 6 npH HarpysKe ao 350 mu. 

B OjioKe HMeioxcH xaK>Ke qexbipe ncioa- 
HHKa nepeMeHHoro xona 6,3 e, cxaOnjiHSH- 
poBaiiHbie odmHM ^^eppopeaoHaiicHbiM cra- 
lOHJiHsaxopoM, c AonycxHMbiMH narpyaKaMH 
cooxBexcxBeHHO AO 5, 8, 13 H 15a. 

CxeMbi Bcex hcxomhhkob nanpawenHa no- 
'cxoannoro xoKa. cocxoax h 3 BbinpaMHxeAefl 


H cxa6HJiH3axopoB. BbllipaMHXeAH hcxomhh- 
kob AuyxnoJiynepHOAHbie, nocxpocHbi iia 
jiaMnax 5 LI, 3 C. 3jieKxpoiiiibi6 cxa6njiH3axo- 
pbi BbinoJiiienbi KaK no cxeiwe c nponycKaio- 
men (nocJieAOBaxeJibiion) .naivinoH, xaK h no 
cxeMe c inyiixnpyiomeH AaMnon. 

OnopubiM Hanpn>KeHHeM a-^^ hcxohhhkob 
+ 350 8, + 75 0 H — 190 0 CJiy>KHx hcxom- 
-HHK — 350 0 . Onopnoe iianpaHienne AJifl 
HCxonnHKa — 350 e noJiyaaexcn c noMOinbio 
cxaOnjioBOJibxa Cr-3C. 

BoJibiUHe K034Kl)HmieHXb) ycnjieHHfi ycnjin- 
xcAeft, npHNieneiiubix b cxaCnjinaaropax, no- 
3BOJ1HIOX nOAyHHTb OOJlbUIHe KOS^D^^HUHeHXbl 
CTadHJiHsauHH n MaAbie BbixoAHue conpo- 

XHBJieHHH y CXa6HAH3HpOBaHHblX HCXOMHH- 
KOB. 


TEXHHHECKHE flAHHblE 



■> 


■ HSMeHCHHe Bbl'XOAHblX -Hanpn'/kf^HHH SJieKTpOHHO-CTaSnjlHSHpOBaHHblX 

' •Vhctomhhkob; npH-n/ia^ HSMGHeHHii Hanpy!HGeHH5i cern Ha + 10 % 
v^HsMeHeHHe Bbixo/inbix' HaripH^eFpiH 3 ;ieKTpoHHo-CTa 6 HJiH 3 HpoBaHHbix 


He 6o;iee 0,1 8 


' HCTOHHHKOB' 33’ 40 •- MKHyT' . . . . . . . ; ■ 

, n 6 Tpe 6 jiHeMaH MCUiHocib' ot ccth ■ nepeMCHHoro TOKa 
.fadapuTHbie pa3MCp<ir\ ^ ‘ • 

Bee . ^ j cy ' • • • • • • 


He 6o;iee 0,1% ot noMHuajia 
220 6 50 OKOJio 1 Kea 

610 X 340 X 640 mm 

80 fC2 
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BblHHCJlHTEJIbHblfi nPHEOP 
OnPEAEJIEHHH PE>KHMOB 
PE3AHH5I nPH TOMEHHH, 
<PPE3EPOBBHHM H CBEPJIEHHH 

BnPP-2 
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BblMHCJlHTEJlbHblR OPHEOP 
Ana OnPEflEJlEHHa PE>KHMOB PESflHHJl 
nPH TOHEHHH, <t>PE3EPOBflHHH H CBEPJIEHHM 

Bnpp-2 

pbi AexajiH, xapaKxepHCTHKa Maxepnajia ir 
X. n. 

HacxpoHKa npwdopa na cooxBexcxByiomHVF 
Bii;; o6pa6oxKH ,aexaJiH npOHSBOAHxcH nyxcM 
nepeKJiiOMeHHH ero cxeMbi pyKOHXKOH pe- 
>KHMa. 

B 6 e 3 JiaMnoBOH cxeMe npH 6 opa ncnoJib- 
syioxGH' sjieKxpuqecKHe noxei-iuHoiviexpbi h 
KOM neHcauHOHHkft MexoA HSMepei-iHH hcko- 
MOH BeJIHHHHbl.' BpeMH, Heo 6 xOAHMOe 
onpeAeJieHHH onxHMaJibHoro pe>KHMa pesa- 
HHH H ApyrHx riapaMexpoB o 6 pa 6 oxKH (Ma- 
mHHHoe BpeMH,- CKopocxb pesaHHH H Ap.)’ 
cocxaBJinex 2 — -’3 mhh. 

npH 6 op MO^ex 6 bIXb !HCn0Ab30BaH. B Me- 

xaAJioo 6 pa 6 axbiBaK)LAHx uexax h. b jiaSopa- 
xopHsix pesaHHH. 

TEXHHHECKHE MHHblE 

rioTpeSjifleMaa MoiuHocTb 
Hanpa>KeHHe sjieKTponiiTaHHa 
Mhcjio iiepeMeHHbix eeJiHMHH 

XOMHOCTb BbmHCJieHHH . . 

fadapHTHbie pasMcpbi . . 

Bee 
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220 (127), 36 0 50 an 
, 23 
± 5% 

640 X 280 X 430 mm 
25 Ka 


npH6op BnPP-2 npeAHHSHaqeH a^h on- 
peAejieHHsi onxHMajibi-ibix pe>KHMOB pesaHHH 
i-ia TOKapHbix, (j^peaepHbix h CBepAHJibHbix 
cxai-iKax, HcxoAH hs BOSMOKiiocxen cxanKa 
H pe>KyLuero HHcxpyMeiixa. 

OnpeAeJieHHe pe>KHMOB pesanwH ocymeex- 
BJinexcH no xpai-icueHAeHXHbiM ypaBHenHBM 
BMAa: 


PAe ci^ H — nocxoHHHbie AencxBHxeJib- 
Hbie BCJlHHHHbl, OAHa H 3 KOXOpbIX nOA^e>KHX 

onpcAejiCHUK). B 3 th ^^opMyjibi bxoaht 23 
BeJIHMHI-Ibl, BJIHfllOIAHe Ha pe>KHM pesaHHH. 
K hhm oxhochtch: cxohkocxb HHcxpyMenxa, 
MOLUHoexb cxaiiKa, MHCAO odopoxoB mnniiAe- 
ciaHKa, noAana, reoMexpiinecKHe pa 3 Me- 
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C0AEP>KAHME 


ripeAHCJioBwe : • 3 

AHAJIOrOBblE MATEMATM4ECKHE MAUJHHbl OBLUEFO nPHMEHEHH 5 I 

3;ieKTpoHHaB MOAeJiHpy roman ycraHOBKa HFIT-S 6 

SjieKTpoHHan MOAeJiHpyroman yciaHOBKa MFIT-Q 8 

SjieKTpuMecKan 6jioqHaH HeJiHHeHHan MOAejinpyioman ycranoBKa MFlT-llM ... 10 

SjieKTpoHHan Mozieji up y roman ycraHOBKa MH-I 12 

Majiora6apHTHan HejiHHeflHan sjieKTpoHHan MOziejiHpyroman ycranoBKa MH-7 . . 14 

SjicKTpoHHan Mo;ieJiHpy roman ycTanoBKa MH-8 . . . 16 

Majiora6apHTHan HCJiHHeHHan sjieKrpoHHan Monejmpyroman ycraHOBKa MH-M . . 20 

SjieKTpHqeCKan MOiieJiHpyroman ycraHOBKa M/I-2 22 

SjieKrpoHHTerparop 3H-12 * 24 


AOnOJIHHTEJIbHAH AnnAPATVPA, PAC11JMP5I K)IUA5I B03MO>KHOCTM 
AHAJIOrOBblX MATEMATHHECKHX MAllJMH 


KoMnjieKT HejiHHCHHbix 6 jiokob - iijin sjieKrpoMOAejiHpyiomux ycraHOBOK KHB ... 26 

Ha6op HejiHHeHHbix 6 jiok6b HHB 29 

OAHOcreneHHbiH sjieKrpoMexaHHqecKuft AHHaMiiMecKHH 6.fiok 3/l.B-l 30 

Bjiok perncrpauHH h BocnpoHSBeAeHHn (J}yHKuiiri BPB 32 

SjiCKTpoHHO-jiyqeBOH MHHUMHaarop 3JTM . . • , 34 

Bjiok nocronHHoro sanasAbiBaHHn BOS-l ' 36 

yHHBEPCAJlbHA5! ABTOMATMHECKA^ UM<I>POBA5l BblHMCJlMTEJIbHAH 

MAUJMHA «yPAJ]» 38 

PErHCTPHPyfOlAHE nPHBOPbl M HHAMKATOPbl 

3jieKrpoHHO-jiyqeBoe perHcrpHpyromee ycrpoHcrao 3Py-l 44 

.'3jieKrpoHHO-jiyqeBOH HH^HKarpp M-4 ■ 46 

3jieKrpoHHO-jiyqeBOH HHAHKarop H-5 ! ! ! ! 48 

“^oronpHCTaBKa on-2 ’ * 50 

4>oTonpHcraBKa 011-3 * . 51 

3jieKrp0HH0-UH({)p0B0H neqararomHH BOjibrMerp SUBH-I 52 

.JlaMnoBbiH BOAbrMerp BJl-2 5<l 

KOMHJIEKT nPHBOPOB HHOPAHM3KOrO AMAnA30HA MACTOT 

14H(l)paHH3KoqacrorHbiH (})a30MeTp-qacroroMep HO-2 . . ; 59 

HH(l)paHH3KoqacrorHbiH reHeparop nepHOAHqecKiix Ko.ne6aHHif HrnK-*2 ..... 60 

KoMneHcamiOHHbiH BbinpnMiirejib KB -2 63 

.Abohhoh nuKOBbiH BOjibTMerp AHB-IM 64 

3jieKrpoHHo-cra6HJin3HpoBaHHbiH BbinpnMHrejib 3CB-1M 66 

:BbmHCJTMTEJlbHbm nPHBOP AJIH OnPEAEJ]EHM5I PE>KMMOB PE3AHHH 

nPH TOHEHHH, OPE3EPOBAHHM M CBEPJIEHHH BnPP-2 ... 70 
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. SjlEKTPOHHblE MATEMATHMECKHE MALUHHbl 
nPHBOPbl HHcI>PAHH3KOrO AHAHASOHA ^ACTOT 

KpaTKHfl KaTajior 

Pe^aKTOp UBTH B. B. CKaHKoa 
04>opMJieHHe xyAO^HHKa A. Jl. BeAbCKOZo 
TexHHqecKHH pe.qaKTop U- /A KupMnep 
KoppeKTOp //. ri‘ Jlaepoea 

Casho b npoH3BOflCTBo 24lXil 1957 r. rioAnHcaHO k ne* 
MaTH 171111 1958 r. ^PopNiaT SyMara* 84 x1081|iq, 

rien. n. 4,5 (yc;iOBiihix 7,4) Tapani 3000 9K3. 

;i98524 Sanaa 6555. 

CepnyxoBCKaa THnorpa4)Hfl 
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SAMEMEHHblE OnEMATKH 


Cxpa- 

HHua CipoKa 


HaneMaiano 


C;ie;iyeT MHiaib 


C 10* fl CBepxy, Jie- rfATi v 

Baa KOJiOHKa . “ + /i (0, 

j=i 

8 13-fl CBepxy, jie- 

Baa KOjiOHKa 


7 = 1 /i (0. 


16 lO-fl CBepxy, jie- dxi ^ 

Baa KOJiOHKa wT ~ {xj, x.^. . . . x„. t), 


^‘bbh' koxobk"'’'' ®°‘="PO“3BOAa-| b) 6 SaoKOB, BocnpoMSeoflflmHx 


36 8 b CBepxy aanaaahiBaioiUHM apry.vieH- aanas/ibiBaroiuHM apryMCHroM. 

T O V! o M K . 


60 TexHHqecKtie ^an- 
Hbie, 3 -h CBepxy 


0 ^ 200 6 


0 — 100 5 


60 TexHHqecKHe 4a«- 
Hbie, 4 tB CBepxy 


O-MOO 6 


0-^200 8 


Karajior ,9jieKTpoHHbie MaTewaTHqecKHe 
naaoHa qacTOT\ Saxas 6555 


MatUHHbl. npn 60 pbl HH(l)paiIH3KOrO AHa- 
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